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BUILD A PRIVATE TELEPHONE SYSTEM 



A SOLAR POWER SUPPLY 
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Build a money-saving, 
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ELECTRIC CARS 
Ride along as we take some of 
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for a test drive 
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1 * 800 * 831*4242 

Your Resource for Value. Only a Phone Call Away. 


ABS SPEEDY BOXES 

Will nor crack or split when drilled 
or punched. Complete with four 
screws and lid. All sizes below are 
for interior dimensions. 

Color: black 



VECTOR 

PROTOTYPING 

BOARDS 



4P37604 

Prototyping boards with punched holes 
arc convenient* economical rools for 
assembling circuit components — 
and cost effective alternatives to 
custom designs. 


Part 


Pan No. 

Size a* WiH) 

Price 

1 No. Description 

Stu 

Price 

4P18921 

3.125" x 2.0" x 0.875", 

..$1.95 

4P63221 Epoxy Glass PC Board 

4,5 x 6.5„- 

.,.,$4.75 

4PI89I3 

4.875" x 2.5" x 1.5". 

....2.75 

4P37604 Hpojg f Glass PC Beard 

4.5 ^ 17*,.,. 


4P18892 

6.0" x 3,5” x 1,875"— 

2,49 

4P3762I Epow Glass PC Board 8.5 x 17. 

.,,.19.95 

4riS905 

7,5" x 4.25" x 2,25"*... 

....3.25 

4P37612 Phcnalk PC Board 

4.5117. 

.,7-95 


REGULATED POWER 
SUPPLY KITS 

Build the power supply you ve been 
needing for years. Ideal for home or 
instructional use. Select from three 
different versions. Each kii is 
complete with printed circuit board* 
electronic components, and user 


assembly Instructions. 

Input Ouipui 

Voltage Voltage 

PartNo*Product Nr>. [YAQ (VDC) 

4P2036Q JE200 120 +5 

4P2Q626 JE2I5 120 -3io+l5 

-5 id-15 



Current Dimciuioiu 
(hiA) M * H Indict) Price 


10(10 3*5 * 5.0 k 2.0 S 14.95 

750 io l"5 3.5 x 5.0 k 2-0 19.95 

750 id 175 


41*736 13 JE225 


120 +5 fixed 

+3 io t!2 
- 3 to -12 


1G0O 5.12 x 5.12 x 2.25 29.95 
100 
100 


See our Catalog for more kits 


Capacitors 



Eledrelyflc Capacitors 


Pun No, jQul VvK 


Price 


4P1Q666 1^5 50V.. S.15 

4P10997 22pT 50V.___29 

4PI09J1 lOOpf 50V,--, , .29 

4HII21 470pF 50V..49 

4P11033 2200gF 16V....,„*...,** .69 


Mylar’Capacitors 

Vak=_ 

4P26833 ,O0lpf |00V.$.10 

4P26884 .01 uF 100 V...11 

4P2G956 A\if IOOV*,„,,..,.,.„,I9 

4P27001 IgF I0QV„*... j69 

Linear iCs* 

P pt No. _ Prqdm:LN& _ L2 

4P33241 TL082CP.,*.5.59 

4P23579 LM317T----.65 

4 P236fli LM324N.35 

4P23772 IM336Z«„*-1.09 

4P23851 1.M339N ..45 

4 P 274 22 NE555V....,. 29 

4P2432S LM556N .. .49 

4P24467 LM723CN.,.. 49 

4P24539 LM741CK.... 29 

4P23131 LM14 5SN-- 39 

4 P2 3157 LM14 88 N __ .45 

4P23181 LMM89N.45 

4P34278 ULM2003A.69 

4 P2 4230 LM39 14 N... „ 2 ,49 

4P27385 NE5532.—. 1.L9 

4P51262 7805T.. 45 

41*51334 7812T... .45 

* Name brand ICs in stock 


IC Sockets 

Part Product 

Nsl __£1a* QsMximm. _ 


4P51570 8 IP 8-pin low profile ... ,S. 10 
4P37I61 14I.P 14-pin. low profile ....11 

4P37372 16LP 16-pitt low profile ■■■ .12 

4P39335 24LP 24-pin bw profile... .19 

4 P40301 28LP 28 - pi n bw piafifr, „ .22 

4P4| 110 40U* 40-pin low profile ... .28 

LEDs 

Part Product 

No. _ _ No. ___Qs^dpiiao_Ejjce 

4P34761 XC556G T! 3/4, (green) 5-16 
4P34796 XC556R T1 3/4. (red) .12 
41*54825 XC556V Tl 3/4, (yellow) .16 

Transistors And Diodes 

Pari Product 

Description£n« 


4P28628 

4P28644 

4P35991 

4P3B236 

4P36126 

4P38359 

4P36290 

4P38421 

4P36038 

4P3S30B 


\ v #> 

622 ™ 


4P26622 


Part 

No, . 


4P2I936 


Switches 

Product 

No*D-SCPpOon 


PN2222 TO-92c*se,„...„S,i2 

PN2907 TO-92 case....,..,, . 12 

1N40G4 PO-4] case., .10 

2N2222A TO*IS case...,..25 

1N4735 0041 casi.........25 

2N3904 TO-92 case.12 

1N75I 0035 case.15 

2N440I TO-92 case.15 

1 N4|48 DO-35 case.....07 

2N3055 TO-3 case.. ,69 


-Itks. 


4P21936 JMTI23 SPOT. 

on-on (toggle)....SI .15 
41*38842 206-8 SP5T. 16-pin 
(DIP) — 

4 P 266 2 2 MS 102 SP5T. momentary 

(pusli-biirionl39 ! 


Carbon Film 1/4 Watt 5% 

Resistors 

' -~ 4 jn> -- » 


Pari No. Dhim Price Pan No. Ohm* 


Price 


4P29946 
4P30867 
4P29663 
4P30314 


100 Si.95/C 
330 1.95/C 
I-OK 1.95/C 
2.2K 1.95/C 


4P29911 10K SI.95/C 
4P30453 22K 1.95/C 

4P29997 LOOK 1,95/C 
4P2969B L0M 1.95/C 


Sold in packages rtf 100 pcs. 

3/4 Watt Linear Taper- 
1 5 Turn Cermet ^ 
Potentiometers 

Jtesimas&fl _Pike 

4P41785 IK $,99 

4P41822 I OKI .99 

4F41849 10OK ,99 

41*41806 1 MEG .99 



Other Jameco 
Resources 

* Testy Measurement 
and Prototyping 
Equipment 

* Computer Upgrade 
and Accessory 
Products 

* Pull line of Integrated 
Circuits and Electronic 
Components 



Order toll-free 1-800-831*4242 

Call or write for your 

FREE 1993 Annual Catalog: 
1*800*637* 8471 


J AMECO 

electronic components 

COMPUTER PRODUCTS 

1355 Shore way Road 
Belmont, CA 94002 

FAX: 1*8(30*237*6948 (Uawdct 
FAX: 4)5*592*2503 [[merruiionaj) 


'Additional components available 


For International Sales, Customer 
Service* Credit Department and all 
other inquiries: Call 415*592*8097 
between 7 AM-5 PM P.S.T. 

CA Residents please add applicable 
sales tax. 

$30,00 Minimum Order 

Temu: Priets ^ibftcE id change wvihoui notice* hems subject to r.^ilabiliiy 
and juirti mJc Complete lUi of tcnns/wammici b jviilible upon 

© 1993 jamm 4B3 All endemarks sre registered trskntaikf ol‘ rheir cornpanirs. 
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EDITORIAL 


TOMORROW’S ELECTRIC CARS 

This month, Popular Electronics turns its attention to a topic 
that has spurred much debate. That debate has been over the 
future of the gasoline-powered automobile. 


The argument has revolved around topics such as jobs, 
dependence on foreign oil, the environment, and more. 
Alternative fuels such as electricity have been proposed, but, 
considering the automobile’s roie in Americann culture, there 
is much doubt that many U.S. consumers would even consider 
an electric substitute. 


But the U.S. is not the entire world—and there is a demand in 
Europe and Japan for less-polluting vehicles. Further, 
California, which in itself makes up roughly 11% of the U.S. 
market for automobiles, has mandated that, by 2003, at least 
10% of the cars that an automaker sells in that state must be 
"zero polluting vehicles” that produce NO tail-pipe emissions. 
The only current technology that is capable of producing such 
a car is electric. 


The race is now on to produce a viable electric car. In Detroit, 
and around the world, automakers are hard at work in their 
labs. In "The EV Revolution Revs Up" (see page 31), we iook 
at the various electric-car technologies that are undergoing 
development, which problems have been overcome, and 
which problems must still be surmounted. 


BUSINESS AND EDITORIAL OFFICES 

Gemsback Publications, Inc. 

500-B Bi-County Bivd, 
Farmingdaie, NY 11735 
1-516-293-3000 
Fax: 1-516-293-3115 
President: Larry Sleekier 
Subscription 

Customer Service/Order Entry 

1-BOO-827-O303 
7:30 AM - 3:30 PM EST 


Bui technology is one thing, emotion is another. No matter 
what marvels make it possible, no one will buy an electric car 
if it is uncomfortable, unappealing, or disagreeably unusual. 
We had the opportunity to take some of the first electric 
prototypes out for a spin. Some of what we found was 
comfortingly familiar; some was disconcertingly strange. For a 
full report on our findings, turn to “Plug In, Turn On, Drive Out" 
{on page 5 in the “Gizmo” section}. 


Advertising Sales offices listed on page 98 
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Since some of Ihe equipment and circuitry described in 
POPULAR ELECTRONICS may relate 1o or be covered by 
U.S. patents, POPULAR ELECTRONICS disclaims any lia¬ 
bility for the infringemenl of such patents by the making, 
using, or setting of any such equipment or circuitry, and 
suggests that anyone interested In such projects consult a 
patent attorney. 
















IGNITING SOME 
INTEREST 

J.M.N/s letter (Popular Elec¬ 
tronics, January 1993) in 
response lo the article "Build a 
High Energy ignition System for 
Your Car” must be based strictly 
on theory. It certainly doesn't 
agree with my experience over 
the past 25 years. 

I first started to build capaci¬ 
tor discharge (CD) Ignition 
systems for my own, and my 
friends and family's, cars before 
suitable transformer cores were 
commonly available, I wound 
those simple transformers on 
old fly-back transformer cores 
salvaged from defunct TV sets. 

I don't recall the year, but the 
latest revision to my schematic 
is dated August 3,1971, and I 
had CD units in several vehicles 
prior to that. I couldn't locate the 
required capacitor at that time, 
and paralleled three 0.47-jxF 
units for a total of 1.41 pF, 

I removed one of those units 
from a 1976 Honda that I re¬ 
cently sold. The Honda had 
105,000 miles on it, and had the 
CD unit in it since it was new. ! 
replaced the points once—not 
because they wore out, but be¬ 
cause the rubbing block wore to 
the point that it no longer insu¬ 
lated the points from the 
ground. At 10,000 miles, I in¬ 
stalled a set of plugs called 
Tire Injectors," which I bought 
from J.C- Whitney, that were 
similar in design to an aircraft 
spark plug, with a massive cen¬ 
ter electrode and four ground 
electrodes. I removed them at 
over 100,000 miles because the 
center electrode had become 
square and the outside elec¬ 
trodes had eroded too badly to 
fire reliably. They were guaran¬ 
teed for the life of the vehicle, 
and J.C. Whitney refunded my 
original purchase pricef 
The only coil that I can recall 
failing was sold by Mallory spe¬ 
cifically for use in CD systems, 
not original equipment coils. 

The capacitor-discharge unit 
was an addition. The distributor 
cap, rotor, coif, ignition wires, 
etc. will withstand a CD system, 
if they are in good condition. I 
found that all those items nor¬ 
mally last longer with the CD 
system. Plug life is dramatically 
extended. 

Two basic facts should be 


LETTERS 


kept in mind when thinking 
about ignition systems. First, an 
electric arc will occur at the 
smallest gap in the circuit. Thai 
should be the spark plug gap, 
compensating for cylinder com¬ 
pression. Don't worry about the 
capability of the remainder of 
the system. Second, erosion of 
piug points, as well as rotors 
and distributor caps, is caused 
by the electric arc. Burning of 
the fuel has no effect on any 
component except plugs, and 
minimal effect there. 

A Kettering system generates 
a damped wave form, resulting 
in many electrical pulses each 
time the points open, to erode 
the plugs, rotor, and distributor 
cap electrodes. The first elec¬ 
trical pulse should ignite the fuel 
mixture; the remainder only 
waste energy and cause ero¬ 
sion, A CD system gives 
essentially one puise. Points 
carry a heavy load in the Ketter¬ 
ing system and practically none 
with a CD system. Con¬ 
sequently, point replacement 
becomes a thing of the past, 
provided a little lubrication is 
used on the rubbing block once 
in a while. Point-dwell time 
loses its significance with the 
CD system. The points need 
only be closed long enough to 
discharge the trigger capacitor. 
(In fact, a delay is built into the 
trigger circuit to etevate false 
firings caused by point bounce.) 
Only the point opening has any 
real significance in the CD sys¬ 
tem. 

I have no way to measure 
impedance at the coll, or at any 
other point in the system (and 
couldn’t care less). But try a 
simple test with your Kettering 
system and then with a CD 
system. Hold a piece of tissue 
paper between the points of a 
plug and fire a Kettering system 
through the tissue paper until it 
ignites. Then try it with a CD 
system, Note which one will 
ignite the paper sooner. After 
all, the plugs only job is to build 
a fire in the cylinder! 

As foremissions, each cylin¬ 


der will fire more reliably with 
the CD system. Although it's 
important, the fuel/air ratio be¬ 
comes iess critical with reliable 
ignition. AEJ factors being equal, 
the CD ignition system will 
lower emissions. 

J.M.N.'s last statement is al¬ 
most true: 'Some conventional 
electronically switched ignitions 
with suitable high-performance 
coils can produce sparks of 
sufficient voltage, current, and 
duration to rival some capacitive 
discharge ignitions.” Perhaps 
so; I just have not seen them. 
What l have seen are exces¬ 
sively overpriced systems—for 
instance, price tags of over 
$200 for a so-called ''igniter” 
that can often be replaced with 
about $10 worth of parts! 

I personally solved all the 
ignition problems in my vehi¬ 
cles^! switched to diesel fuell 
T.E.B. 

Benson, AZ 


THE PLUS SIDE OF 
SURPLUS GEAR 

Just a note to let you know how 
much I enjoy reading DX Listen¬ 
ing and Antique Radio in 
Popular Electronics. Since re¬ 
tiring from the Air Force, I've 
had plenty of time to tune 
through the bands. There are 
some really nice, sophisticated, 
store-bought receivers on the 
market, but I prefer to use sur¬ 
plus military gear. 

My best receiver is a Ham- 
marlund SP6G0, but my 
favorites are the ARC-5 (also 
called (SGR-274) Command 
sets, which get their share of 
monitoring the airways. I pres¬ 
ently have a BC-454 (3-6 MHz) 
and a BC-455 (6-9 MHz) that, 
after a few new tubes and ca¬ 
pacitors, work quite well. The 
dynamotors are a little bit noisy, 
but operating these old sets in 
their original configuration is 
part of the fun. My latest project 
has been an RAL-7 receiver 
(3-23 MHz) that was removed 


from a WW2 submarine. It is a 
TRF (tuned radio frequency) ra¬ 
dio that requires patience in 
tuning. Once you get the hang 
of it, however, its a very sen¬ 
sitive receiver. 

Ail of my receivers are tube 
types that demand a wide range 
of voltages, 1 quickly tired of 
jerry-rigging the required voft- 
age for each radio. I recently 
completed three power supplies 
that can proved 0-30 voits at 15 
amps, 0-450 volts at 145 mA, 
and 0-95 volts at 280 mA. All 
have Variac's in the primaries to 
provide any voltage that! need. 

I would like to contact other 
readers who are interested in 
surplus radios—particularly the 
ARC-5 system. If any readers 
have receivers, dynamotors, 
and tubes for sale or barter (I 
have some ARC-1 and ARC-3 
components to trade), I'd like to 
hear from them. I also need 
operators/service manuals for 
the ARC-5/SCR-274 and RAL 
receveivers and the BC-221-P 
frequency meter. 

Thanks, and keep up the 
good work! 

John D. Broussard 
312 Buiibeau Street 
Breaux Bridge, LA 70517 


HAVES & NEEDS 

Under the “Needs' 1 portion of 
this heading: I am trying to find 
a circuit diagram and PC-board 
layout for a Superscope tape 
recorder model C-76, serial 
number U1319S9, built by Mar- 
antz, I really like this recorder 
because it has a built-in AC 
power supply. Thanks In ad¬ 
vance to anyone who can help. 

As for the “Haves' 1 portion: I 
have a Heathkit VTVM Model 
IM-21 which I will be glad to 
send to anyone who will reim¬ 
burse the packing and shipping 
charges. The manual Is in¬ 
cluded. 

Don F Lehman 

378 Fairway Drive 

Cofumbus r OH 43214-1848 ■ 
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Introducing 
Australia’s 
Leading 
Electronics 
Magazine ... 


Silicon Chip, the most popular hobby 
electronics magazine south of the equator is 
written for you; if you are fascinated by building projects, 
increasing your understanding of theory fixing consumer 
electronic products, and keeping up-to-date with world-wide 
trends within your electronics interests. 

Silicon Chip, an Australian publication, is reprinted in the 
United States offering the best of selected articles suitable 

for North American readers. 

Plan to become 
a reader of 
Silicon Chip 


SILICON 
CHIP o 

Packaged in a specially prepared format guaranteed 
to excite the electronics hobbyist with new ideas, 
novel projects, extraordinary features and down-right 
good reading. 

Inside Silicon Chip you will discover how the other 
side of our world—down under—approaches the 
same hobby interests as you do, with ramifications 
that wiil amaze you. 

Detailed construction projects to appear in upcom¬ 
ing issues of Silicon Chip include: 


If you are fascinat¬ 
ed by electronics, 
especially the hobby 
aspects related to 
construction projects, 
theory, applications in 
home and shop, and 
latest developments, if 
you are compelled to 
experiment and “fix-it," 
then Silicon Chip is 
your kind of magazine. 

Silicon Chip is available 
exclusively by subscription. 
So take advantage of this 
great opportunity and start 
your Charter Subscription 
today. 


4-Channel Guitar Mixer 
Adjustable 0-45V, 8A Power Supply 
interphone Digital Telephone Exchange 
1.5V to 9V DC Converter 
Multi-Sector Home Burglar Alarm 
1-Megabyte printer Buffer 
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i fm convinced l Enroll me as a Charter Subscriber. Enter my subscription as designated below. 


* United Slates of America 

\ D 12 issues lor $29.95 
l , □ 24 issues for S49.95 
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i □ Payment enclosed 


Canada 

□ IZissuesfor $40.61 

□ 24 issues for $70,57 
(Includes postage & G ST.) 

Please charge my □ VISA □ Mastercard 
i For your convenience, if paying by credit card: To avoid any interruption In service, your subscription will be renewed 
\ automatically a! iz-issue intervals, at the then prevailing introductory rate, until you advise us to canoe! it, 

\ Signature _____ 

\ Account No,____ Expiration Date _ _____ 


\ Offer valid In the U,S.A, and Canada only. No foreign Orders. 

[ Name________ 
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\ All orders payable in U S,A. funds only. Allow 6-0 weeks for delivery, 
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THE NEW ELECTRIC CARS: A TEST 
DRIVE. Manufactured by the worlds 
leading car automotive manufacturers. 
Prices: N/A* 


. This month, vreTo tajcinga siigbtdepar- 

lure from our norma] coverage. where we 
provide a Kand^on look at consumer-dec- 
ironies equipment that you can buy today. 
None of the electric cars that weTl be 
looking at is avaUaible—at least not yet. 
But electric cars are coming—whether we 
like it or not. WeTl give you an idea of 
what fhey might be like when they arrive 
. for-reak ,,, 

Most automotive enthusiasts we’ve 
talked to are riot happy with the idea of 
electric cars. How can a battery-powered 
car; provide th^deep rumble of a internal - 
combustion power plant? How can an elec¬ 
tric car be refueled in live minutes to pro¬ 
vide a 200-mile croi sing range? 

They're missing the point. Bor a run¬ 
down on the issues and the technology of 
v- electric cars, see the article ' A The EV Rev¬ 
olution Revs Up" elsewhere in this issue. 
For a hands-on test report, read on. 

Wegot our opportunityTo drive and ride, 
in electric cars in late 1992 at the Interna¬ 
tional Congress oh Transportation Elec¬ 
tron ics, The bienitial tec haic al conference 
. is co : spopsored by the Institute of Elec¬ 
trical and Electronic Engineers (IEEE) 
and the Society of Automotive Engineers 

* ^AE). ^ 

A cold drizzle, occasionally mixed with 
s leet; was fal li ng on the day that the press 
v and other, guests assembled at the Ford 
Motor Company Proving Grounds in De¬ 
arborn. Although the conditions forced the 
maximum speed limit to be posted at 35 
miles per hour, the inclement weather was 
advantageous from a reviewer's point of ; 
I viewv for reasons that we’ll discuss later. 

There was a wide variety of cars at the 
demonstration. Some we got to drive; 

# others we cquld only ride as passengers* 

| 
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Still others we epuid only look at We were 
surprised at the number of cars being 
shown. The nine cars and Vans available 
tor demonstration included models from 
Chrysler, Saturn, Ford, Geo. Nissan, 
Opel, Toyota, Volkswagen, add ChuSu 
Electric Pibwer Co, > : N 

We were surprised that so many of the 
electric cars web, for the ihosf part* quite 
normal-looking. No electric cars are . after 


a|l, commercially available, and most re¬ 
ports we have read have mdde if clear that it % 
will be some time before the bugs are 
worked out. Yet California, the world's 
largest automotive market; has spurred au¬ 
tomakers into action by requiring that by 
199§, ZEV’s, or zero-emission vehicles, 
will have to make up 2 percent of the sales 
of any automaker who wants to continue 
doing business in the state. By 2003, 10 
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percent of the cars that automakers sell m 
California will have 1o be electric. 

As we waited in a tine of other jour¬ 
nalists for our opportunity' to ride in the 
cars, what first struck us was that they were 
disconcertingly quiet. They were so quiet 
as they' pulled up to the tent under which 
we stood, that some people were heard 
suggesting that electric cars should have 
built-in noise makers to enhance pedestri¬ 
an safety—something like the annoying 
beep that trucks use to signal that they're 
in reverse gear. Leris hope not. 

On the road—or on the track, in our 
case—the cars begin to sound more nor¬ 
mal. Although there’s no "vroom” from 
the motor, the road noise is sufficient to 
take away the eerie feeling of an absolutely 
5 q ujet car. To be hones Lit was n * t too exci t - 



Chryslers TEVan is a Plymouth Voyager that is retrofitted for electric operation,The 
batteries mount under the van’s floorboards. 
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The Dream Mini, from Chubu Electric Power Co, of Japan, struck us as being more Ilka 
a bicycle than a car. It will certainly get you from place to place, but not quickly or 
comfortably. 


mgbeing a passenger. Since the cars were, 
for the most pan, ordinary production cars 
that had been converted from gasoline to 
electric power, the test rides were pretty 
close to taking a ride in a taxi, Tire con¬ 
version was done more neatly in some cars 
than in others, but otherwise, things were 
wry much like a gas-powered car. Replac¬ 
ing the gas gauges were panel meters 
showing the state of charge and the voltage 
and current being used by the car. 

As we moved from car to car, a couple of 
things struck us. First, because it was a 
chilly day, we quickly noticed that none of 
the cars had any heal. We could under¬ 
stand why. The last thing that any man¬ 
ufacturer would want during a press 
demonstration would be for its ear to run 
out of “gas,” What bothered us a little 


more was that each car had a little towei 
inside to wipe the fog off the interior win¬ 
dows. We remember, as children, riding in 
the back seat of our parents’ car on rainy 
days. Every once in a while we T d hear the 
command, “Wipe off the back window/ 1 
as a rag got tossed into the back seat. We 
thought those days were gone forever 
thanks to electric rear-window defrosters. 
Even our first car, which exemplified aus¬ 
terity, had a fan to defog the rear window. 

Keep in mind that the regular-looking 
cars we tested were actually high-tech 
“chop-shop jobs”—standard cars that had 
been retrofitted with electric motors—and 
some compromises had to be made. The 
final versions of the electric vehicles will 
be streamlined tor greater efficiency, will 
feature high-pressure tires for lower road 














far %'t 



- 


-•■ f 

#. - mm a 


SPECIFICATIONS FOR ELECTRIC TEST VEHICLES 



VEHICLE 

DIMEHS ONS 
(LxWxH) 

| inches) 

WHEEL 

BASE 

DRAG 

tnm 

CURB 

WEIGHT 

tHw) 

MAX. 

PATIM) 

m 

MOTOR 

TYPE 

HORSE¬ 

POWER 

TRANS' 

MISSION 

TOP 

SPEED 

taD 

Acca. 

TIME 

BATTERY 

TYPE 

CHARGE 

TIME 

(hours) 

BATTERY 

WEIGHT 

m 

■ RANGE 
(miles) 

TEVan 

Chrysler Corp. 

176x72x68 

112 

Hlk 

5075 

m 

DC 

35 coni 
85 peak 

Auto or Manual 

65 

0-60/25 sec., 

180-M 

NidteHron 

5-8 

1600 

60 

dream mini 

Chuhu Electric 
Power Co. 

97 x 55 x 56 

65 

039 

1142 

m 

Brushless DC 
(Iwo) 

8 

None 

46 

0-36/10 sec 

Sealed 

Ni-CD 

fl-10 

39B 

72 

SATURN 

Demi, APS. GM. 
Motorola. M 
others 

179x69x51 

101 

0.3 

2090 

660 

Advanced DC 
(Iwo) 

200 

5-Speed 

120 

0-64/10 sec 

Ni-CD or 
Zinc-Oxygen 

B 

1540 

210 

ECOSTAft 

Ford Motor 
Company 

166x65x63 

101 

0,35 

3100 

35b 

3-phase AC 
induction 

75 

Single Speed 
Integrated 

70 

(governed) 

0-50/12 sec 

Lead-Acid 
or Sodium- 
Sulfur 

4-5 

800 

100 

STORM 

General Motors 
Corp. 

N/A 

N/A 

Wk 

Wk 

m 

AC induction 
(two) 

114 

None 

75 

(governed) 

0-60/8 sec 

Lead Acid 

6-8 

870 

70 

NISSAN FEV 

Nissan Motor Co. 

156x67x51 

96 

0,19 

1980 

N/A 

3-phase AC 
induction (two) 

64 

N/A 

78 

0-66/10 sec 

Ml-CO and 
Solar Cells 

0,25* 

440 

150 

ASTRA IMPULSE 

Opel AG 

171x66x59 

101 

0.33 

2057 

BBC 

AC induction 

114 

Fixed Reduction 

72 

0-54/10 sec 

Lead-Acid 

2-8 

869 

42 

TOWN ACE VAN 

Toyota Molar 

Corp. 

172x66*76 

88 

N/A 

2860 

330 

3-ptese AC 
induction 

50 

4-Spd Manual 

51 

0-5U T0 sec 

Lead Acad 

8 

1474 

96 

JETTA CITY 
STROMER 

Volkswagen AG 

173 x 64 x 56 

98 

0.37 

2032 

726 

Shunt-wound 

DC 

20 

4'Spd Manual 

63 

0-30/10 sec 

Sodium- 

Sulfur 

14 

607 

90 
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resistance, and will incorporate other 
modifieations lo boost the juice from a 
battery-powered engine. The demonstra¬ 
tion cars hadnT been designed from the 
ground up for efficiency: to compensate 
for reduced engine power; they were strip¬ 
ped of most of the ^niceties”—heat, air- 
conditioning, and the li^e—that driven; 
consider necessities. 

Once we got behind the wheel, the dif¬ 
ferences between electric cars and gas- 
powered ones became more apparent. In 
the cars we drove, the gear shift was re¬ 
placed by a simpler version with three 
selections: forward, neutral, and reverse. 
In some cars, die gear selector was re¬ 
placed by buttons. Also, when you turn 
the "ignition” key, it seems that nothing 
happens. That’s because you’re not start¬ 
ing the car, just turning it on r 

When you step on the accelerator pedal, 
however, the car springs to life. Although 
the speed limit on the track was set at 35 
miles per hour for safety (and wasn’t en¬ 
forced), we could definitely get a feeling 
for the cars' peppiness. Ail of the cars we 
drove, could accelerate rapidly. Some of 
the ride-only models could not. 

Some electric cars have only one for¬ 
ward gear* so you don’t hear the engine 
revving and then slowing down as a gas¬ 
oline-powered car does when it shifts 
gears. Other electric cars have more stan- 
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dard 4- or 5-speed transmissions—but be¬ 
cause the motors are so quiet, the shifting 
noise isn't noticeable because the wind 
and road noise masks its 
So as not to waste any power, electric 
cars have regenerative braking systems. 
That is, the brakes turn the energy in the 
car’s motion back into electricity to charge 
the batteries. In most of the cars, braking 
was accomplished with a standard brake 
pedal. In others, every time you took your 
foot off the accelerator, the car started 
braking. Although it was a little discon¬ 
certing, at first, to be able lo stop the car 
with the accelerator, we got used to it— 
and began to like it—quickly. 

In one car, we were able to adjust the 
regeneration with a potentiometer. At one 
extreme, taking your foot off the acceler¬ 
ator didn’t cause any braking—the brake 
pedal was used for all braking. At the other 
extreme, the car would come to a rapid halt 
as soon as the accelerator was released. We 
liked having the option, but car manufac¬ 
tures will probably not give drivers the 
same choice. That’s because they want to 
make electric cars as much like their gas¬ 
oline-powered counterparts as possible. 
Manufactures feel that if the cars are to 
sell, consumers must feel completely 
comfortable with them. 

Another way that the cars we drove dif¬ 
fered from “norma I" is that, once 

. ' ~ 
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stopped;- they didn’t move when the brake 
pedal was released. It would be a simple 
matter for a manufacture to build in a de¬ 
fault creep Odle-m-gear) speed so that the 
cars will seem to behave just like gasoline- 
powered vehicles. 

In terms of performance, the demon¬ 
stration electric cars did behave like tradi¬ 
tional vehicles, and we were quite 
impressed. They didn’t strike us as being 
anything like golf carts—something that 
detractors of electric cars use as an exam¬ 
ple of why electric cars will never replace 
gas-powered vehicles. 

The smallest car, however, nm some¬ 
thing like a golf cart. The Dream Mini, 
from the Chubu Electric Power Company 
of Japan, was designed to combine the 
“mobility of a motorcycle with the sta¬ 
bility and comfort of a conventional four- 
wheel compact car.” Well, the two-seater 
was anything but comfortable! Mini is an 
appropriate name—our knees were squas¬ 
hed tightly and uncomfortably in the car, 
the smallest one we have ever been in. ft 
was also the loudest of the cars—both 
from the motors and from the road noise. 

The largest of the cars was Chrysler’s 
TEVan, which was basically a retrofitted 
Dodge Caravan/Plymouth Voyager, and 
just about as boring. The gasoline 
powertrain was replaced with an electric 
drive and a battery pack—nickel-iron bat- 
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We wouldn't like to get in a race with this Saturn, retrofitted by Demi, APS, GM, 



New York—could reduce the range 
enough to where it could be a problem. Of 
Course, since New York hasn 't legislated 
the “California Car'* (and at present 
doesn't Look likely to), an electric vehicle 
could be supplemented by a combustion 
heater, which would eliminate one serious 
drawback, 

Another question that mu st be ans wered 
before we would consider buying an elec¬ 
tric car Is how much the car would cost to 
use. Because we pay among the highest 
electric rates in the country {about SO. 15 
per kilowatt hour), recharging the car 
could become prohibitively expensive. If a 
lot of people on Long Island began driving 
electric cars, ifs possible that a new elec- 
trie generating plant would have to be 
built—something that could raise our al¬ 
ready-high rates even higher. 

Nevertheless, we're a little envious of' 
the drivers in California. They'll get the 
chance to live with the cars in real life, not 
just at a test track. H 


ELECTRONIC POWER CONTROLLER 


Under the hood of the Astra impulse from Opel AG, 


manly as a test platform for DEMl's zinc- 
air batteries, but the car that we rode in was 
powered by nickel-cadmium batteries. 
The controller in the car was built by 
Motorola. 

Will we be buying any of these cars 
anytime, soon? Well, probably not* Even 
though we have a short commute, the addi¬ 
tion of battery-powered equipment such as 
defrosters, windshield wipers, headlights, 
and heaters—all required equipment in 
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reries mounted under the floorboards. 

The fastest car, without question, was a 
Saturn that was developed by a collabora¬ 
tion of the Arizona Public Service Compa¬ 
ny (APS), battery researchers Dreisbach 
Electromotive, Inc. (DEMI), Motorola, 
Saturn Corp,, and Advanced DC Motors. 
The car, which has a top speed of 120 miles 
per hour, can accelerate from 0 to 84 mph 
in ten seconds—something that any auto 
enthusiast has to love. It was designed pri- 
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. and the car is free when you buy the 
battery," 
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Graduate as a Fully Trained 
Electronics Professional! 


If you want to learn about electronics, 
and earn a good income with that 
knowledge, then CIE is the best 
educational value you can receive. 

CIE's reputation as the world 
leader in home study electronics fs 
based solely on the success of our 
graduates. And weVe earned our 
reputation with an unconditional 
commitment to provide our students 
with the very best electronics training. 

Just ask any of the I 5G H OOG-plus 
graduates of the Cleveland Institute of 
Electronics who are working in high- 
paying positions with aerospace, 
computer, medical, automotive and 
communications firms throughout the 
world. 

They'll tell you success didn't come 
easy...but it did come..Thanks to their 
CIE training. And today, a career in 
electronics offers more rewards than 
ever before. 

CIE'S COMMITTED TO BEING 
THE BEST . IN ONE 
AREA...ELECTRONICS. 

CIE isn't another b e-e very thing-to- 
everyone school. GE teaches only 
one subject and we believe we re the 
best at what we do. Also, CIE is 
accredited by the National Home 
Study Council. And with more than 
1,000 graduates each year, we're the 


largest home study school specializing 
exclusively in electronics. CIE has 
been training career-minded students 
like yourself for nearly sixty years and 
weTe the best at our 

subject.ELECTRONICS... BECAUSE 

IT S THE ONLY SUBJECT WE TEACH! 

CIE PROVIDES A LEARNING 
METHOD SO GOOD ITS 
PATENTED. 

CIE's ALTTCFPROGRAMMED 1 lessons 
are a proven learning method for 
building valuable electronics career 
skills. Each lesson is designed to take 
you step-by-step and prindpie-by- 
principal. And while ail of CIE lessons 
are designed for independent study, 
GE's instructors are personally avail¬ 
able to assist you with just a toll free 
call. The resuJt is practical training... 
the kind of experience you can put to 
work in today s marketplace. 

LEARN BY DOING..WITH STATE 
OF-THE ART EQUIPMENT AND 
TRAINING. 

GE pioneered the first Electronics 
Laboratory Course and the first 
Microprocessor Course. Today, no 
other home study school can match 
CIE's state-of-the-art equipment and 




FREE! 

SEND FOR YOUR CIE HOME 
STUDY COURSE CATALOG AND 
RECEIVE A FREE 24 PAGE CIE 
ELECTRONIC SYMBOLS 
HANDBOOK) 

Includes hundreds of the most 
frequently used electronic symbols. 
Published exclusively by CIE for 
our students and alumni. Yours ^ 
free when you request a CIE 
Course Catalog. 
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training. And all your laboratory 
equipment, books and lessons are 
included in your tuition. It's all yours 
to use while you study and for on-the- 
job after you graduate. 

PERSONALIZED TRAINING....TO 
MATCH YOUR BACKGROUND. 

While some of our students have a 
working knowledge of electronics 
others are just starting out. That's 
why CIE has developed twelve career 
courses and an A.A.S. Degree pro¬ 
gram to choose from. So, even if 
you're not sure which electronics 
career is best for you, CIE can get you 
started with core lessons applicable to 
all areas in electronics. And every CIE 
Course earns credit towards the 
completion of your Associate in 
Applied Science Degree. So you can 
work toward your degree in stages or 
as fast as you wish. In fact CIE is the 
only school that actually rewards you 
for fast study, which can save you 
money. 

SEND FOR YOUR CIE 
COURSE CATALOG AND 
WE LL SEND YOU A FREE 
24-PAGE CIE ELECTRONIC 
SYMBOLS HANDBOOK. 


YES! I want to get started. Send 
me my GE course catalog including 
details about the Associate Degree 
Program. (For your convenience, CIE 
will have a representative contact you 
- there is no obligation.) 

AH39 

Please pnnl tfoviy 

Name_____ 


Address 


City. 


, State. 


Zip- 


Age, 





-)- 


Phone No, („ 

Check box for GX Bill Benefits 
□ Veteran G Active Duty 



1776 East 17th Street 
Cleveland, Ohio 44114 

A School of Thousands. 

A Class of One. Since 1934. 
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Going by the 
Book 

DIGITAL BOOK SYSTEM {DRS-lk Man¬ 
ufactured by Franklin Electronic Pub¬ 
lishers, lnc v T22 Burrs Road, Ml. Holly, 
NJ 08060* Price; $199.95, 


For as long as vvc can remember, tech- 
nocrats, faced with new information tech¬ 
nologies, have predicted the imminent 
demise of ink and paper. On-line services 
will replace daily newspapers as well as 
weekly and monthly magazines. Entire 
encyclopedia sets will be stoned on a sin¬ 
gle CD-ROM disc. Computer-based note¬ 
pads, as well as laptop computers, will 
take the place of a pencil and notebook. 
Multimedia learning experiences will en¬ 
hance the educational process. Record¬ 
keeping will no longer require file cabinets 
full of paper, thanks to computer memory. 

WeiL we all know the fallacy of the 
latter prediction. In today's automated of¬ 
fices, the file cabinets are still there- 
holding reams of computer-generated doc¬ 
uments. While on-line services, CD-ROM 
drives, and portable computers have made 
inroads among business people and com¬ 
puter enthusiasts, mainstream America 
still buys their daily papers ami their favor¬ 
ite magazines (luckily for usl). Students— 
even those in schools that have adopted 
multimedia learning systems—still take 
notes on paper. Millions of book lovers 
still read for education and for pleasure, 
(We definitely fall into that category. We 
love bookstores and libraries, and we thor¬ 
oughly enjoy the look and feel of a hefty 
hardcover.) 

Most book lovers loathe the idea of re¬ 
placing paper with electronics. That at¬ 
titude is understandable, but somewhat 
backward in light of today's technologies. 
As confirmed Gizmo legists as well as 
book lovers, we aren't willing to make 
such absolute judgments. The fact of the 
mailer* according io the Association of 
American Publishers* is that 90% of all 
printed material already is in digital 
form—manuscripts are typed on PCs, ed¬ 
ited on-screen, and layouts set on a page 
by computer That digitization sets the 
stage for easy transfer to various digital 
media, not just printed books and maga¬ 
zines. And, while wc doubt that we would 
ever want to read the latest bestseller on an 
electronic device, today's children, raised 
on videogames and television instead of 
the adventures of Nancy E?rew or the 
Hardy Boys, might not develop the same 
emotional attachment to books. 

We don't think that printed books face 
any immediate threat of extinction—at 
least not from any electronic device that 
we\e seen. But the time is ripe for elec¬ 


tronic information sources as a supple¬ 
ment to the written word. 

Franklin Electronic Publishing would 
surely agree. Long a pioneer in the field of 
hand-held information devices* including 
pocket-sized dictionaries, encyclopedias, 
and bibics, Franklin s latest entry has the 
potential to replace all of those devices—- 
as well as electronic organizers, language 
translators, financial planners, cook¬ 
books. and travel guides—with a single 
pocket-sized device. The Digital Book 
System (model DBS-IE or DBS, might be 
called an electronic reader or player. It has 
the ability to read a variety' of digital books 
in the form of integrated-circuit ROM (IG- 
ROM) cards. The DBS holds two cards 
simultaneously, and allows instant com¬ 
munication between the two. 

The Digital Book System, viewed from 
the front, looks like any other electronic 
information device. Measuring 
5 x 3-1/4x 1/2 inches, and weighing in at 
less than five ounces, about a third of the 
front face is used for its five-line display. 
The 40 x 160 continuous pixel supertwisl 
display has graphics capability and shows 
various type styles and capabilities. Below 
the display are a row of function keys, a 
QWEKTY-style keypad, and a go!d-riru¬ 
ined key that acts as a ctrl key. 

The screen's contrast is controlled by a 
thumb wheel on the left side of the unit. 
That placement turned out to be a bit in¬ 
convenient, We managed to accidentally 
brush against the thumb wheel, turning the 
contrast way down and making us think the 
batteries had worn out! 

It's when you turn the Digital Book Sys¬ 
tem over that it gives a due to its real seif. 


l\vo shallow, rectangular compartments 
on the back of the unit each accept a digital 
book, or 1C-ROM card. A contact strip 
that runs along the right side of each com¬ 
partment accesses the data contained on 
each card. Installing the curds is no more 
difficult than removing the cover of the 
battery compartment (which is also on the 
back of the unit). 

The function of the Digital Book Sys- 
tern at any given time depends entirely 
upon which books are installed. The unit 
comes with two: the Merriam Webster 
Dictionary Pius, which contains spelling, 
definitions, and synonyms and Word 
Games , a collection of ten games ranging 
from the standard (Anagrams, Hangman) 
to the high-tech (Letris, a word^based 
spinoff of the videogame "Tetris”)* It's 
possible to “communicate” between the 
two: for instance, you can highlight a word 
that appears in the game card, switch to 
the dictionary card, and that word will 
automatically appear, ready for you to look 
up its definition at the press of a button. 
However, not all digital books can receive 
words, and most of them can only handle 
one or two words at a time. 

One function remains the same re¬ 
gardless of the books you have installed. 
The notepad function stores up to 60 lines 
of text, allowing you to type and edit your 
own notes. It's also possible to highlight 
information from a digital book and dopy it 
directly to the notepad. The notepad has 
word-processor-type functions that allow 
you to define blocks of text and then move, 
delete, or copy them; insert lines; move up 
or down by the page; and erase characters. 
You can also "send” a word from the note- 









Take this GIANT Handbook 
for only $9.95 

when you join the Electronics Engineers' Book C/ub° 


ELECTRONICS ENGINEERS’ 
HANDBOOK, Third Edition 

Edited by D.G. Fink 
and D. Christiansen 

Completely revised, expanded, and updated, 
this third edition of the desktop reference is 
widely considered the definitive work in its field, 
covering all aspects of today's electronics 
engineering. Written and compiled by more than 
170 experts, this giant handbook shows you 
how to use the latest design and cost-cutting 
solutions at work in the industry today. You’ll 
find a wealth of new material on electronic 
systems design, computer systems and digital 
recording, telecommunications, process control, 
laser technology, and CAD of electronic circuits. 
It deals with the full range of theory and prac¬ 
tice, covering essential principles, data, devices, 
components, assemblies, circuits, functions, and 
applications. 


2,624 pages 1,800 illustrations Book No, 9255H Hardcover 



It coupon is missing, write to: Electronics Engineers’ Book Club, biug Ridge Summit, PA 17294-0060 




As a member of the 
Electronics Engineers’ 

Book Club ... 

... you'll enjoy receiving Club bulletins every 3-4 
weeks containing exciting offers. on the latest 
books in the field at savings of up to 50% off of 
regular publishers' prices. If you want the Main 
Selection do nothing and it will be shipped 
automatically. If you want another book, or no 
book at aJI, simply return the reply tofm to us by 
the date specified. You’ll have at least 10 days 
to decide. And you'll be eligible for FREE 
BOOKS through the NEW Bonus Book Plan. 
Your only obligation is to purchase 3 more books 
during the next 2 years, after which you may 
cancel your membership at any time. 

Publishes shown. ©1993 EEBC 


Electronics Eng ineers’ 

book club mm 

Blue Hidge Summit, PA 17294-0060 

□ YES! Please send me Electronics Engineers’ Handbook, 3rd Ed. 
(9255H), billing me $9,95 plus shipping/handting & tax. Enroll me as a 
member of the Electronics Engineers 1 Book Club according to the terms 
outlined in this ad. If not satisfied, 1 may return the book within 10 days 
and have my membership canceled. A shipping/handting charge & sales 
tax will be added to all orders. 


Name 


Address 

City/State 


Zip. 


.Phone 


Valid for new members only, subject to acceptance by EEBC. Canada must remit in U S. lunda 
drawn on U,S. banks. Applicants outside the U S. and Canada will receive special ordering In¬ 
structions. PPIF493 


13 


April 1993. Popular Electronics 
















Popular Electronics, April 1993 



pad to the dictionary to look up its mean- 
mg. 

If you're a regular reader of this col¬ 
umn, you're no stranger to "electronic" or 
•'digital'* books. We’ve covered Sony's 
Data Disc man as well as a variety of CD- 
ROM volumes. Franklin's Digital Book 
System represents a whole new (and, of 
course, incompatible) species. CD- 
ROMs (and Data Discs) are "read” via a 
laser as the disc spins within the player. 
The Digital Book System is a solid-state 
unit that uses a memory card that Franklin 
calls 1C-ROM. 

There are several advantages to IC- 
ROM. First, the 1C-ROM system requires 
no moving pans to read the data, making it 
cheaper to produce and less prone to 
breakdowns. The solid-state hardware also 
allows a much smaller, faster, and more 
reliable informal ion-retrieval system. Fi¬ 
nally, the JOROM-based DBS uses much 
less power than that required by portable 
CD-ROM players; it gets 60 hours of use 
from the four lithium (CR2032) batteries 
that are included. 

The drawbacks are that less data can be 
stored on IC-ROM cards than on CD- 
ROM's. which hold roughly 700 mega¬ 
bytes, and Sony's data discs (about 200 
megabytes). CD-ROM’s and data discs— 
but not IC-ROM’s—-also provide digital 
audio and graphics for multimedia ap¬ 
plications. 

it’s only in direct comparison to CD- 
ROM’s or data discs that anyone would 
suggest that Ihe IC-ROM cards were shod 
on memory. In fact, each 1C-ROM card 
holds 45 megabytes of memory, which is 
the approximate equivalent of ten printed 
Bibles. That's a significant amount of data 
in itself, and the Digital Book System 
holds two such cartridges simultaneously, 
ftirthe uses that Franklin has in mind, the 
EC-ROM cards have more than sufficient 
memory. 

As we go to press, three books are avail¬ 
able on IC-ROM: the dictionary and word 
game books that are included with the 
DBS, and the Video Companion, 

The A7 errkim - Webster Dictionary Plus 
provides 274,000 definitions, 496,000 
synonyms, and spelling corrections for 
more than 83,000 words. You can type a 
word in the way it sounds ('Trend,* 1 for 
instance) and the device will provide a list 
of correctly spelled options {friend," 
"frond," "freed,” etc.). Pressing the gold 
control key and t activates the thesaurus 
function, which in ihis book is actually a 
more detailed definition (or, according to 
the manual, "a general definition shared 
by a list of synonyms,") In this case, the 
dictionary definition of "friend" was 
"person one likes,” the thesaurus mean¬ 
ing was "a person with whom one is on 
good, and usually, familiar terms," Press - 
14 ing the gold key and s calls up a-list of 


A First Edition 

The Video Companion digital book 
($59,95), the ideal thing to bring along 
to Blockbuster Video on a Saturday eve¬ 
ning when alt the new releases have 
long since been checked out. IE pro¬ 
vides information about almost 7000 
movies that are available on video tape 
You can scroll through an alphabetical 
list of all those movies, or can use sev¬ 
eral different search methods. The easi¬ 
est is to enter the movie's title, The Video 
Companion then provides the release 
date, the length, the director, the cast, a 
list of keywords (which are the basis of 
another search method), a summary of 
ihe plot and lists of of her credits and 
any Academy Awards or nominations. 

The other search methods are only 
slightly more difficult, and can be more 
fun. You can search by cast, director, 
keywords, other credits, country of ori¬ 
gin, MPAA rating, academy award, year, 
and critic rating. If you're in the mood to 
look at, say, any film with Michelle 
Pfieffer in it, you can opl to search out 
films by cast members, and type in her 
name, (You'd better know that "Pfieffer" 
starts with a “P," however Franklin's au¬ 
tomatic spell corrector doesn't work 
with this digital book, so typing in "Filer" 
won’t cut it.) The Video Companion 
comes up with 14 matches lor Pfieffer. 
Michelle, and that's where the fun part 
comes in. We knew she was in 7be Fab¬ 
ulous Baker Boys and Frankie £ 
Johnny , bul Amazon Women On The 
Moon was a surprise to us. From the 
title, we expected a B-movie from early 
in her career, but the synopsis Informed 
us that it was a “series of twenty comedy 
sketches by five different directors, 
loosely linked by a running parody of 
1950's sci-fi films. Our video store didn’t 
carry it, however 

Keywords are words that denote the 
theme, location, genre, historical 
period, types of characters—in gener¬ 
al, words that might be used to de¬ 
scribe a film. The more than 1200 key¬ 
words include animats, religious 
groups, events, fictional and historical 
people, general settings, occupations, 
languages, and more Yet, it can be dif¬ 
ficult to find a movie using only key¬ 
words. For instance, in our search for 
The Wizard of Oz, we tried typing in 

synonyms, in this case "acquaintance, 
confidant, familiar, intimate, mate." You 
can highlight a word within the definition 
and look up its meaning by pressing the 
i£NT6R key or simultaneously pressing the 
gold key and o. You can also call up a list 
of homonyms by pressing the gold key and 
O—c for “confusable words," meaning 
they sound alike but don’t mean the same 
thing, and the dictionary would call up a 
list of the homonyms and their respective 
meanings. As you move through various 


Digital Book 



The Video Companion Digital book, 
about the size of a matchbook, snaps 
easily into the back of the Digital Book 
system. 

wizard, tornado, munchkin, Toto, Doro¬ 
thy. and Oz, with no tuck. Typing in 
’witch" gave us a list of 49 films. Then, 
using the Video Companions extensive 
cross-referencing abilities, we added 
another keyword—Kansas”—which 
narrowed it down to just one listing: The 
Wizard of Oz. 

ft's also possible to search for films 
starring two or more actors—Katherine 
Hepburn and Spencer Tracy, for in¬ 
stance^—or to go between search cate¬ 
gories to find, for instance, films sel in 
Africa and starring Humphrey Bogart, 
We came up wilh African Queen and 
Casablanca in our heads; the Video 
Companion also listed Beat the Devil 
and Sahara. We enjoyed trying to come 
up with strange combinations, such as 
films rated ’G’Thai include cannibalism 
(Hansel and Gmfel and The Ttme Ma¬ 
chine). 

The Video Companion can serve as 
the basis of various trivia games. In fact, 
you just might decide to stay home and 
play with the Video Companion digital 
book instead of renting a video! ■ 


functions, the dictionary keeps track of 
your progress. You can backtrack through 
the steps you've taken using the back key, 
You can also press the list key to see a list 
of the last 26 words that you’ve looked up. 
We have a few complaints about the 
dictionary. In the example used above 
("friend") our dog-eared paperback ver¬ 
sion of The Random House Dictionary 
provided the following definitions: "L a 
person attached lo another by feelings of 
affection or personal regard; 2. a patron or 




supporter; 3. a person who Is not hostile; 
4. (tap.) a member of the Society of 
Friends; Quaker; 5, make friends with to 
become a friend to. ” It also listed three 
synonyms: acquainting companion, and 
comrade. The thesaurus that's built into 
our XyWrite word-processing program 
provided mote than 40 synonyms, includ¬ 
ing pal, buddy, chum, cohort, colleague, 
companion, comrade, crony, and partner. 
It also bothered us that the dictionary 
didn't recognize some of the more obscure 
words used in the game card. 

Other than those obscure words, our 
only complaint about Word Games is that 
we spent too much time playing them! Ten 
games are included. The familiar ones in¬ 
clude anagrams, cryptoquotes, and jum¬ 
bles. In "‘letter poker" you're dealt a hand 
of letters and make bets depending on how 
long a word you think you can spell, using 
the rules of draw poker (you can discard 
unwanted cards and receive new ones). In 
“tetris''—our fhvorite^—you must guide 
falling letters into vertical or horizontal 
words without letting any stack reach the 
top of the screen. Each game offers various 
levels of difficulty—some allow you to 
change the length of the words, others the 
complexity of the word list, others, the 
speed of play. We found ourselves con¬ 
tinually challenged by each game we tried. 

Of course, not many people will buy the 
Digital Book System just to play word 
games. The third IC-ROM release, the 


Just Say Play 

VCR VOICE VOICE-POWERED PRO¬ 
GRAMMER AND UNIVERSAL RE¬ 
MOTE. Manufactured by Voice Powered 
Technology, Inc,, 19725 Sherman Way, 
Canoga Park, CA 91306; Tel: 
800-7884)800. Price: $169. 


Even confirmed Gjzmologists must ad¬ 
mit that, in some cases, low-tech works 
best. Case in point The easiest, most effi¬ 
cient way to get a point across is to simply 
come out and say what you mean. Need a 
bit of sweetener in your coffee? Saying 
“please pass the sugar'' should do the 
trick. By vocalizing a simple, reasonable 
question, request, or command, you can 
generally count on a positive response. 
Wouldn't it be nice if you could use that 
tried-and-true approach to control com- 
plex consumer-electronics gear? 

That's the basic premise behind Voice 
Powered Technology's VCR Voice, a hand¬ 
held, voice-controlled remote for VCR 
timer programming, that also serves as a 
universal remote for TV's and cable boxes. 
The device, which features proprietary 
Vo ice Logic hardware and software, can be 


Video Companion, is described in the box 
on page 14. Franklin is planning to release 
DBS books on cooking, nutrition, garden¬ 
ing, nursing, business, religion, and for¬ 
eign languages. At least 17 tides should be 
available by the time you read this, and 50 
should be released by the end of the year. 
Those include a personal organizer and 
Fantasy Baseball , which allows you to 
create your own super ball teams using real 
players throughout the entire history of the 
sport. 

franklin seems to be targeting die medi¬ 
cal profession with many of their earliest 
planned Digital Book releases. For in¬ 
stance, Medical Letter Handbook of Ad¬ 
verse Drug Interaction ($99) provides 
interactions for up to 20 drugs at a time, 
and can instantly cross reference any med¬ 
ical term in Stedmmis Medical Diction¬ 
ary. Other upcoming medical titles 
include the Washington University Man¬ 
ual of Therapeutics, the Physicians Desk 
Reference , and McGraw-Hill’s Harrison’s 
Principles of Internal Medicine . 

Other non-consumer applications are 
being considered by Franklin, which sees 
a market for digital books containing more 
specialized databases, such as compila¬ 
tions of technical and business related in¬ 
formation. Such IC-ROM's could include 
part numbers or product codes used by 
large corporations, complete lists of car 
components along with troubleshooting 
and installation guidelines tor auto dealers 


and mechanics, or the complete National 
Electrical Code for electricians. To en¬ 
courage such applications, Franklin is en¬ 
couraging such applications with OEM 
arrangements, liberal licensing policies, 
and DBS development kits. 

For consumers* we see the most prom¬ 
ise in travel applications. On a European 
trip, we'd like to pair a language translator 
digital book with a travelers guide. White 
on the plane, we could play word games or 
Fantasy Baseball, since extra IC-ROM 
cards can be stored in the included carry¬ 
ing case. For car trips, we’d like to see a 
card that provided maps and travel routes, 
and lists of such services as hotels, restau¬ 
rants, and gas stations—and maybe a triv¬ 
ia game to keep passengers from getting 
bored. 

The possibilities are endless. If Franklin 
can keep the card prices low and the selec¬ 
tion high, the Digital Book System, with 
its speed, small size, ease of use, and two- 
book capability, looks to be winner. ■ 



programmed to recognize specific com¬ 
mands from as many as four different peo¬ 
ple, and to control two separate TV/VCR/ 
cable-box setups. Once it’s programmed, 
all you need to do to record a television 
show '(Cheers, in this example) is simply 
tell the VCR Voice the channel* day, anti 
start and stop times by saying “R>ur, 
Thursday, nine PM, nine-thirty PM.” 
Make sure there's a tape in the VCR and 
that its power is off, and lhen leave the 
VCR Voice positioned within range. At 
the proper times, the remote sends signals 
to begin and end recording. | works even 
if you're watching another show at the 
time. There’s no need to set the source, or 
switch the TV to channel 3 (or 4)—the 
device does that automatically. Even the 
most technologically inept folks should be 
able to handle that! 

According to surveys quoted by Voice 
Powered Technology, there are an awful lot 
of technologically-impaired people out 
there—eight out of ten of whom haven't 
figured out how to program their VCR's in 
the standard manner. “Setting the controls 
to record a show at a different time—while 
they are asteep or away from home—is too 
difficult tor most," That translates to a 
potential market of some 50-million 
Americans for a device that lets them use 


their voices to tel l their VCR's who's boss. 

Frankly* we think those figures are 
grossly inflated, (This country is in big 
trouble if they're accurate.) Granted, early 
VCR models fully deserved their user-un¬ 
friendly reputations, and manufacturers 
deserve full blame for incredibly poor de¬ 
sign, But things have changed since then. 
Today's VCR's, with their on-screen pro¬ 
gramming menus and prompts, couldn't 
be much simpler to program. Most of the 
units that we’ve tested don't even require a 
glance at the user's manual, it's possible 
that many of the people surveyed arc still 
using ten-year-old models, or that their 
first attempts at programming left them 
unwilling ever to try it again. But we 
firmly believe that anyone who can read 
should be able to set timer recordings on 
any VCR with on-screen programming, 
(In our own decidedly unscientific sam¬ 
pling of about 20 family members and 
friends, we found three who couldn't pro¬ 
gram a VCR. Two of those can't really be 
counted: One simply had never owned a 
VCR and the other has a defective VCR 
that is unable to recognize the stations 
assignments used by her cable box. The 
third person had tried it once, unsuc¬ 
cessfully, without consulting the manual, 
and never bothered to tty it again.) 
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Even if the 50-million figure is overesti¬ 
mated, we arc willing to concede that there 
are a lot of people out there who—be it 
through lack of confidence or lack of abil¬ 
ity—have trouble programming their 
VCRs, Many more can't fathom the vid¬ 
eo-source connections (switch to channel 
3, hit tWvcr, etc.)- Unfortunately, those 
same people ate likely to also experience 
trouble programming the VCR Voice. 

When you take the unit out of the box, 
the first thing you see is an instruction 
booklet called “$ei-Up" that's subtitled 
"3 Simple Steps to Set Up ¥>ur New VCR 
Voice Programmer. ” Thumbing through 
it, we wondered why 42 pages were 
needed for explaining those ‘‘Easy as A-B- 
C" steps (training the programmer to re¬ 
spond to your voice, teaching it to replace 
your other remote controls, and verifying 
it learned the lessons in steps A and B). We 
also wondered why underneath Booklet 1 
they needed to include Booklet 2 
(“Using 11 } and Booklet 3 (“Extra Help' 4 ), 
Actually, the Using guide is one accor¬ 
dion-pleated sheet with seven 3 x 8-inch 
pages. The 70-page Extra Help book ( with 
a cartoon of Albert Einstein saying “It's 
relatively easy" on the cover) had us a bit 
worried, although we were fairly sure we 
could get by without consulting it. We 
were wrong. 

We got off to a good start, it's very easy 
to teach the device to recognize your vocal 
commands. The lop portion of the VCR 
Voice, which houses the microphone, a 
large display, and an infrared transmitter 
that wraps from the top of the unit to its 
rear, slopes forward. That configuration 
allows you to hold the VCR Voice directly 
in front of your face while speaking* and 
still be able to read the display and send 
commands to the VCR. 

A button labeled train is pressed to 
begin the voice-training process, A list of 
words—the days of the weeks, numbers 
one through twelve, “o'clock 11 and “thir¬ 
ty/ 1 AM and PM. and basic VCR com¬ 
mands (play, stop, pause, etc.)—appear, 
one after another, on the display. That's 
your cue to hold down the record side of 
the vcr/record rocker switch that's situ¬ 
ated just below the microphone, and clear¬ 
ly speak each word into the microphone, 
it’s recommended that you do this m a 
quiet room, with m> obtrusive background 
noises, to avoid confusing the device. At 
that poi nt, the device is digitally recording 
your commands and storing them in mem¬ 
ory. In daily use, it compares what it hears 
against what is in memory. Any extra¬ 
neous sounds can. therefore, lead to prob¬ 
lems. 

The second step is to train the VCR 
Voice fco act as a universal remote for your 
VCR, TV, and cable box (if applicable). A 
cover at the bottom end of the VCR Voice 
slides down to reveal the set-up buttons. 


Eour arrow keys, which are labeled rew, 
flay, ffwd, and pause, call up and scroll 
through various options on the unit's dis¬ 
play. The set up key initiates the process, 
and the stop button is used to correct er¬ 
rors during setup. 

Training is accomplished by setting the 
VCR Voice head-to-head with each origi¬ 
nal remote, beginning with the TV's. The 
set up key is pressed until “TV" appears 
in the display Then, pressing the right 
arrow causes various television functions 
to be displayed. When it says “power” you 
must press the power (on/off) key on 
your television's remote. As each cue ap¬ 
pears in the display, you press the related 
button on the original remote. That pro¬ 


cess “teaches" the VCR Voice to operate 
the functions of your television; the same 
basic method is used for the VCR and 
cable-box remotes. 

That sounds pretty straightforward. The 
problem occurs when your gear falls under 
the heading “Important Equipment Ex¬ 
ceptions,” where you are askedif you have 
a TV remote that allows you to select video 
inputs so you must press a button labeled 
video or TV/video to view a tape. If that's 
the case (as it was for us), you're instructed 
to “go directly to page 38 of Booklet 3 and 
follow steps 4-16 in the directions for TV 
Remotes with Separate Video and TV In¬ 
puts for Watching Tapes,” Those direc¬ 
tions were somewhat more complex. 














Other special cases covered in Booklet 3 
include TV and VCR remotes with sepa¬ 
rate on and off buttons, combination TV/ 
VCR units, VCR remotes with search 
buttons, Zenith VCR remotes, and cable 
boxes with an off button but no on button. 
Another Section in Booklet 3 covers spe¬ 
cial configurations of your video gear. 

Finally, in step C t a "Quick-Check’' 
process is used to confirm that the VCR 
Voice has proper control over your video 
equipment. In ten steps, you test to make 
sure that the device actually does power up 
your equipment, change channels, and al¬ 
ter the volume. 

Once the basic programming is com¬ 
plete, you can customize the device for up 
to four users. Each person who intends to 
use the device must follow the vocal train¬ 
ing in step A. Once that’s done, you can 
program-in each user's name. The unit's 
clock and calendar have been preset at the 
factory* If. for some reason, the date and 
time are wrong, this is the time to set them 
correctly—a simple procedure* And if 
your TV or VCR have a button that you use 
frequently that isn't found on the VCR 
Voice (last channel recall or search, for 
instance), you can program its feature 
button to activate that Function. 

Now, you're ready to use the thing! 
(Phew!) 

On the programmed VCR Voice unit, 
the standard screen will show the user's 
name in the top left comer, the day and 
time in mid-screen, and the system 
number (1 or 2 —remember, you can pro¬ 
gram the device to operate two complete 
video systems). To either side of the oval 
vcR/RiicORD toggle button are vcr-on and 
tv-on buttons. Below those are channel 
and volume up and down toggle keys; 
pressing the center of the volume control 
mutes the sound. Below those ore two but¬ 
tons marked train and review. Rounding 
out the Front controls is a stop button situ¬ 
ated on the cover that hides the setup con¬ 
trols, 

To operate the VCR t after pressing the 
vcr on key, you simply hold the unit about 
eight inches from your mouth, press down 
the vcr side of the vcr/ record button, 
and speak your command clearly: "Play. 11 
The command will appear on the VCR 
Voice's display, and, assuming there's a 
tape in the VCR, it will begin to play. To 
record a program that's on now, you press 
down the record side, and say the chan¬ 
nel number and the day. When the prompt 
‘'start time' 3 appears, say "start 3 ' and re¬ 
cording will begin. To record a program 
that's on sometime in the future, you must 
also state the start anti end times. The 
review button lets you confirm the pro¬ 
gram; the delete key (located in the hid¬ 
den compartment with the setup keys) can 
be used to erase any erroneous programs. 

Then make sure that the VCR is turned 




off and the VCR Voice programmer is 
placed so that it has an unobstructed view 
of the VCR. Because of the way- its in¬ 
frared panel wraps around from front to 
back, you can either leave it on top of the 
VCR so that it extends about two inches 
over the front edge, or you can set it on a 
coffee table facing the VCR. The taping 
symbol appears on the screen 24 hours 
before recording is to begin, and flashes a 
half hour before. Five minutes before rec¬ 
ord time, a minute-by-minute countdown 
is displayed and the remote periodically 
emits a beep. If you are watching another 
show when recording begins, the VCR 
Voice handles alhhe source switching au¬ 
tomatically. Unless, of course, your set-up 
resembles ours. 

In one of our test setups, source switch¬ 
ing presented a problem because the TV 
had four source options: antenna, cable, 
VCR, and 5-video. To get from the anten¬ 
na to the video (VCR) inputs, it’s neces¬ 
sary to press the source sc lector twice. The 
VCR Voice couldn’t do that automatically, 
but we programmed its feature button so 
that we could switch it ourselves, man¬ 
ually. 

Our second video setup was more 
straightforward—-a TV and VCR hooked 
together via their antenna jacks—so we 
anticipated no problems programming it, 
although we had noticed during the initial 
programming that the user's manual made 
frequent mention of special instructions 
for those who use a single universal remote 
to control several video devices. That's the 
case with our second set up, but those 
special instructions turned out to be sim¬ 
ple: Make sure you press the tv button on 
the universal remote before you begin 
training the VCR Voice to control your 
TV. There's no need to re-record your 
voice commands for the second setup; you 
skip directly to step B. By now; we consid¬ 
ered ourselves pros at this, and figured 
we’d have it done in no time. Sure enough, 
in less than ten minutes, at! systems were 

We quickly discovered a quirk, how¬ 
ever. The VCR Voice worked fine when it 
came to switching from TV mode to 
VCR—we said "play" and the unit 
switched the TV to channel 3, the source 
to VCR, and began play back. It was when 
we said "stop" that the problem arose. 
The programmer stops the tape and imme¬ 
diately switches the source back to TV— 
but the TV is on channel 3, showing just 
snow. We'd prefer that it would either 
leave the VCR as the source or, if it must 
switch back to antenna, use some sort of 
channel-recall to switch back to the last 
channel watched on the TV r 

All those set-up difficulties aside, the 
VCR Voice does work as promised, with 
one major provision. The user’s guide tells 
(Continued on page 21) 


Honey, I Shrunk 
the Camcorder 

VM-H39A Ht-8 CAMCORDER, Man¬ 
ufactured by Hitachi Home Electronics, 
3890 Steve Reynolds 8lvd v Norcross, 
CA 30093. Price: $1799.95 


When we first saw Hitachi's VM-H39A , 
it was not only the world's smallest and 
lightest Hi~S camcorder, but the world's 
lightest camcorder of any format. By the 
time you read this, that might not be true 
any longer—manufacturers are con¬ 
tinually shaving a fraction of an ounce or a 
fraction of an inch off their units* A year 
ago. Gizmo devoted an issue to "small 
wonders.” Back then, the world's smallest 
and lightest high-band camcorder was 
more than 4 ounces heavier. 

Hitachi’s latest entry is, indeed, re¬ 
markably small. It measures approximate¬ 
ly VAX 4x9^2 inches. Although it's 
considerably fatter, it's about the length 
and width of a VMS tape. That's small 
enough to fit in the pocket of a winter coat. 
Its weight of K 3 pounds is light enough not 
to be much of a bother. 

Back in the days when ful l-size camcor¬ 
ders were the rage, it was common to point 
out that there was a certain advantage to a 
camcorder's heft—the inertia of a heavy 
unit helped the user hold it steady. Al¬ 
though that's true, you don't find many 
people pointing it out any longer—es¬ 
pecially not in Gizmo. Small, light cam¬ 
corders like the VM-H39A are so 
convenient that they're much more likely 
to get used. Since no one wants to lug 
around big full-size VHS camcorders, 
they’re more likely to remain home in the 
closet. 

It's also true that small, fight camcor¬ 
ders are difficult to hold steady. Especially 
at maximum zoom, where every move¬ 
ment is magnified, the natural shaking of 
the user s hand can become quite distract¬ 
ing. That's why electronic image stabiliza¬ 
tion, or EIS. has become so important. 

Hitachi's EIS system compensates for 
motion electronically at the expense of 
resolution. In the EIS mode, only a 
portion of the CCD image sensor—the 
device that converts what it “sees” into 
electrical signals that are recorded on 
tape—is used to generate the image that is 
recorded on tape. The “unused” portion 
of the image sensor serves as tf&dety buff¬ 
er. If your hand shakes—and thus causes 
the image to fall on a different portion of 
the CCD—the camera looks at the shifted 
image rather than on the CCD's center 

The very slight, usually imperceptible, 
decrease in resolution is a small price to 
pay for Hitachi's EIS system, which has 
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the advantage of adding very little weight 
to the camcorder It is also far more rugged 
than stabilization systems that mechan¬ 
ically compensate for movement. The EIS 
is especially important with Hitachi's 
latest camcorder because of the high zoom 
ratio it provides: With magnification of 
64 x , every movement is greatly exagger¬ 
ated. 

The VM-H39A is comfortable to hold, 
although it is not as well balanced as other 
camcorders we have used. The right hand 
slips though an adjustable strap and 
around the side-mounted battery; the in¬ 
dex and middle fingers reach the zoom 
rocker switch, while the thumb controls 
the record/pause button. The only other 
controls on the right-hand side of the unit 
are two small slide switches. One turns on 
the microphone s wind filter, and the other 
allows you to record in a standard 8mm 
mode with a high-band tape. (In the Auto 
mode, the camcorder automatically de¬ 
tects the tape in use and records in the 
appropriate mode.) 

On the left-hand side of the camcorder 
are seven, controls: six pushbuttons and a 
focusing wheel. Each button is subtly dif¬ 
ferent, either in its texture, shape, or the 
shape of the surrounding indentation, so it 
is possible to find the right control without 
taking your eyes off what you're doing. 

The e is button activates the camcorder’s 
electronic image stabilization, A small 
shaking-hand icon is displayed in the view¬ 
finder whenever that mode is selected; EIS 
worked very well for many situations: re¬ 
cording while walking, or shooting from a 
moving car, for example. It’s not to be ased 
all the time, though ; the camcorder will try 
to compensate for intentional motions, 
too. 

The zoom mode button lets you select 


one of three modes offered. When 
powered up, the camcorder is. by default, 
in Mode 1, in which the zoom can be 
increased optically up to xB. Continu¬ 
ously pressing the power-zoom rocker 
switch will enlarge the image digitally up 
to a x 16. The viewfinder lets you know 
that you're zooming digitally by showing 
the zoom ratio (x 8, X 9, and so on) in the 
viewfinder. 

Press the ZOOM modi- button and you 
enter Zoom Mode 2, in which the digital 
zoom can be advanced to 64 x . This fea¬ 
ture is somewhat of a gimmick. When the 
digital zoom is pushed that far forward, the 
picture resolution is decreased signifi¬ 
cantly, and starts to take on a mosaic look. 
Hitachi, knowing this, doesn't pm much 


that the extreme zoom is for “special 
effects.” 

A second press of the zoom mode 
button puts you in a 16 x 9 version of zoom 
Mode 2. That lets you shoot videos that 
can he played back on the wide-screen 
TV's that are just becoming available. 
They can also be played back on our 4x3 
TV's of today> although the picture’s pro¬ 
portions will be distorted, 

A Dr filter button scrolls through three 
special-effect inodes. The first lets the 
camcorder shoot in black-and-white. If 
that doesn't give the old-time look you're 
after, you can switch to Sepia Mode, 
which records video with a reddish-brown 
tin U much like early photographs. A Sun¬ 
set Mode emphasizes reds, giving even 
mundane sunsets a spectacular look. 

Three fade-in and fade-out modes arc 
provided. The first fades to or from white. 
The second provides a wipe to black—two 


curtains of black wipe from the lop and 
bottom toward the center of the picture. A 
Zoom Fade mode zooms in as the picture 
fades to white. 

To correct the exposure when your sub¬ 
ject is standing in front of a strong light, a 
b. light button must be held down. We 
found it to be a little inconvenient, and 
would prefer to have the compensation be 
alternately turned on and off with suc¬ 
cessive pushes. We also found that the 
results that we saw in the viewfinder didn't 
accurately reflect what we recorded, 
where the compensation was more pro¬ 
nounced. 

Otherwise, we liked the viewfinder, 
which is a color LCD panel. As you might 
expect, the color LCD viewfinder cannot 
provide the resolution of a black-and- 


the color information can be vital. 

On the rear panel of the VM-H39A— 
where the battery mounts in most tradi¬ 
tional camcorders^are the rest of the op¬ 
erating controls. They Include the power 
and cassette-eject switches, and standard 
VCR-type operating controls for playback, 
A date button brings the date, time, or 
both up on the screen for recording. (A 
lithium battery backs up the clock and 
calendar. The date and time are adjusted 
with the unit's VCR controls.) Various in¬ 
formation, including a linear time counter, 
can be brought up in the viewfinder with a 
touch of the display button. A second 
push turns the counter memory on, so that 
you can quickly return to your starting 
point. 

Two title pages, each one with up to two 
16-characier lines, can be stored in the 
camcorder memory, which is also backed 
up by the lithium battery. 

Unless you have an 8mm VCR, youTl 
have to connect your VCR to your TV to 
watch your videos. When playing back 
your recordings, you'll most likely use the 
VM-H39A’s liny remote control. The re¬ 
mote can also control the recording func¬ 
tions of the camcorder 

AJthough the VM-H39A boasts a light 
sensitivity of 2 lux, a hot shoe for attach¬ 
ing a video light is featured. Our evalua¬ 
tion sample did not include the light. 

Considering that Hitachi’s VM-H39A 
claims to be the lightest and smallest cam¬ 
corder, surprisingly few compromises 
were made to this high-band unit. Manual 
exposure control might be present in a 
larger camera, us would such frills as more 
wipe patterns. The placement of the bat¬ 
tery. under the hand strap, might cause 
problems for small hands if a higher-ca¬ 
pacity battery is used. Neither represents a 
big trade-off for such a small package. 

The 8mm format is the format of choice 
for home y ideographs^ : With equipment 
like the VM-H39A, it’s no wonder, ■ 



emphasis on the feature. In fact, the label¬ 
ing on the side of the camcorder states 
“ x 16; Digital Zoom:'* The manual hints 


white viewfinder, but it is easier to use 
while shooting low-contrast scenes where 









Dueling Clickers 

DUAL-REMOTE STEREO COLOR TELE¬ 
VISION MODEL 4193-27A. Manufac¬ 
tured by Gotcha Video Products, Inc., 
4/1 April VSfcy, Happy Valley, CA 94111- 
Price: $999*99* 


The age of remote-controlled ho me-en¬ 
tertainment equipment has one unfortu¬ 
nate offspring: the Remote-Hog. You 
know the type. Just about every family has 
one, unfortunately Not content to consult 
the TV listings, he flips endlessly through 
the channels, never pausing when some¬ 
one else in the room suggests “That looks 
interesting. 1 ' Not content to mute the vol¬ 
ume during commercials, he flips stations 
until some program catches his eye, and 
then doesn't switch back in time to catch 
the original program being watched. 

If you live with such a person—or rec¬ 
og n ize yourself in the description— 
Gotcha Video Products Mode! 4193-27A 
Dual-Remote Color Television could 
change the way your family views TY It 
might even—by arming a previously 
powerless viewer—totally change what 
psychologists refer to as “the dynamics of 
the family. M 

The 27-inch set (a 3!-inch model is also 
available) provides all of the features you’d 
expect on a mid-range TV of the 1990's. 
Those include a fashionably-flat “Smooth 
Plane" picture tube, and Gotcha’s patent- 
pending “Embellished Bass Rooster*’ 
(EBB) and “Super^Pigment-Enhanced 
Coloration System' 1 (SPECS) tech¬ 
nologies. Audio and video para meters and 
functions, including bass, treble, color, 
tint, contrast, volume, channel, and mute, 
arc adjusted using on-screen menus—ac¬ 
cessed via the two remote controls fhat 
come with the set. 

Those dual remotes are an attention get¬ 
ter, but anyone can buy a universal remote 
to supplement the one that came with a 
standard TV What makes the Model 
4193-27A truly unique is the circuitry that 
enables the set to interpret, display, and 
keep track of the commands From each 
remote. The set doesn't simply let two 
viewers battle it out with individual re¬ 
motes, The on-screen menus change color, 
from standard white to either blue or hot 
pink, depending upon which remote’s 
command is being acted upon. That allows 
viewers to see at a glance who is doing 
what with their respective remote controls. 
The remotes themselves also are color-co¬ 
ded blue and pink (perhaps Gotcha Video 
is anticipating a battle of the sexes played 
out on the video field). 

But that's not the end of it. A proprie¬ 
tary microprocessor chip keeps score of 
the remote action “Players’ 1 are scored on 


two factors: speed and duration. You get 
points for being the first to get a command 
across. But you also score whenyour com¬ 
mand is allowed to remain for a user spec¬ 
ified period of time. For instance, in a 
battle over a movie on Channel 11 and a 
football game on Channel 7, Player A 
might score two points for selecting Chan¬ 
nel II first. Then Player B comes and 
switches to the game. The action goes 
back and forth between the two channels 
until Player A throws down his dicker in 
disgust. Player B, whose football game 
remains on screen for the next two and a 
half hours, emerges the clear winner, 

You can also score points svifh the pic¬ 
ture-in-picture (PIP) function, which pro¬ 
vides four different PIP sizes. The larger 
the insert picture, and the closer it is to the 
middle of the main picture, the more 
points you earn. 

Truly competitive types will enjoy the 
on-screen score-keeping feature. It's pos¬ 
sible to get an on-screen tally of the re¬ 
mote-control scores for the past hour, day, 
week, or month. Various types of charts let 
you see at a glance who's ahead now, and 
how each player's performance has 
changed over lime. 

In our tests of the dual-remote TV, we 
allowed two married couples and a pair of 
pre-teen brothers to try it for ten days. Both 
couples started out with the wives com¬ 
plaining that their husbands monopolized 
the clicker, and never let them view their 
programs of choice. At the end of the ten 
days, the situation had dramatically 
changed for both couples, but in entirely 
different ways. 

In the first case, it look only one evening 
for the husband to get a first-hand taste of 
being subjected to selfish clicker control. 
Over the next several days, the two of 1 hem 
battled it out, managing to reach a siale- 
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mate by the end of a week. At the end of 
the trial period, faced once again with a 
single remote, the firs! couple reports that 
they share control of it, and do signifi¬ 
cantly less channel flipping than in the 
past. Now, they report, that he learned 
what it was like to be subjected to his type 
of clicker control, he immediately 
changed his selfish ways. 

The second couple quickly discovered a 
streak of competitiveness of which they 
were previously unaware. It took the wife a 
couple of days to get the hang of using the 
remote (her husband, after all, had the 
advantage of years of practice). Once she 
caught on, they found themselves evenly 
matched, and have been enjoying their 
clicker duels even more than just watching 
television shows. They plan to buy them¬ 
selves a dual-remote TV for their next am 
niversary. 

The boys' test was less successful, with 
each evening’s viewing ending in a wres¬ 
tling match in less than a half hour. Their 
parents were forced to step in and ended all 
television privileges on the third day of the 
trial l\ would appear that a certain level of 
maturity is a prerequisite to using the dual- 
remote TV. 

Gotcha Video is planning to market a 
series of games on digitally encoded vid* 
eotape, including word games, tri via con¬ 
tests, and the like. The games can be 
downloaded info the TV’s memory using 
any VHS VCR? The color-coded remotes 
will serve as game controllers. 

Already available arc additional, color- 
coded (yellow and green) remotes. Up to 
four can be used with each Model 
4193-27A television* Perhaps the extra 
ones could be used when friends came 
over for dinner and a game. We certainly 
wouldn't recommend arming the kids with 
them, however! ■ 
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VCR REMOTE 

(Continued from page 8) 


you to mute the volume before using vocal 
commands to change channels, and that 
advice should be applied to all spoken 
commands. The VCR Voice often experi¬ 
ences trouble hearing you if any back- 
ground noise is present. That includes 
music, conversation, and television pro¬ 
gramming It's a natural reaction to shout 
at it. or move the microphone closer to 
your mouth, but that won 7 work. The best 
response & elicited by exactly replicating 
the conditions present when you trained 
the device to recognize your voice—hold¬ 
ing it eight inches from your mouth, 
speaking in a normal tone of voice, and 
making sure there’s no distracting back- 
ground noise. 


The VCR Voice has a few features that 
we particularly enjoyed. Our favorite is the 
commercial zap per. By saying “Zap 111 - 1 
during playback, the VCR Voice program¬ 
mer commands the VCR to fast forward 
through 60 seconds of tape, allowing you 
to skip past one long or two short commer¬ 
cials, And, while most TV functions are 
controlled using buttons, it's possible to 
change the channel verbally. Pressing the 
center of the channel switch causes the 
screen to prompt you to say the channel 
number. Saying the number causes the 
channel to change. Finally, we liked the 
unit's LCD readout, which verifies the 
function you've selected, and conve¬ 
niently provides the day and time for those 
of us who can’t see across the room to the 
VCR’s front-panel display. 

Unfortunately, for a device aimed at 
technophobes \ the VCR Voice is quite dif¬ 
ficult to setup initially—certainly incredi¬ 


bly more difficult than programming the 
timer on a VCR. The difficulties that wc 
experienced would reduce a true tech¬ 
nophobe to tears, at the least, (And that's 
assuming that they don’t accidentally hit a 
wrong button, as we did during the initial 
programming routine, which caused the 
entire device to lock up. We had to reset the 
uni* stud start from scratch, including re¬ 
cording the voice commands.) We’d imag¬ 
ine that the VCR Voice will get the most 
use in homes occupied by at least one 
technically adept person and one or more 
folks who have trouble with electronics. In 
fact, all of the illustrations ip the manual 
show “Dad" programming the device 
while Mom and the kids cheer him on. 
Once the initial programming is complete* 
anyone should be able to train the device to 
recognize their voice, and then to use spo¬ 
ken commands 10 program the VCR for 
timer recordings, ■ 


ELECTRONICS WISH LIST 


For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 



CD Skyscraper 

The CD Storage Tower from Bib America (10497 Centennial Road, Littleton, 
CO 30127) can be used either with its detachable base as a floor-standing model, 
or without the base for wall mounting. Each CD Storage Tower holds 50 CD's, and 
two units can be fitted back-to-back to expand the storage capacity to 1G0 discs. 
The storage slots allow the titles to be easily viewed and the discs to be quickly 
removed* The lowers are available in matte black, white* stlver-grav, bide, and red. 
And, as if that’s not enough, a free “Chronicles Anthology" series CD from 
Polygram Records, containing songs by the Allman Brothers, Roy Buchanan, 
John Mayall, and Rod Stewart, is included. Price: 599*95. 

CIRCLE 55 ON FREE INFORMATION CARD 
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VlewCam Camcorder with LCD Honftor 


Picture-Window Camcorder 

Instead of squinting through a conventional viewfinder, videographers 
equipped with Sharp Electronics Corporation's (Sharp Plaza, Mahwah, NJ 
07430-2135) HiS VL-HUQ0U ViewCam can watch the action on a built-in, four- 
inch* color LCD monitor. The anti-glare LCD panel makes viewing possible even 
outdoors on sunny days. Playback can be done on the spot, with no need to hook 
up fo an external monitor.The LCD panel can rotate ISO 0 vertically for easy high- 
and low-angle shots. A remote control provides even mom versatility. An elec¬ 
tronic image-stabilization system compensates for the slight hand movements that 
naturally occur while recording with a palm-sized camcorder. The ViewCam also 
uses a digital memory to take digital still snapshots at intervals of five seconds. 
Those photos can be edited together with the camcorders strobe function for 
special effects. Other features include hi-fi stereo sound recording, 8x zoom, 
index search, auto-focus, auto-color adjustment* and neuro-auto iris* Price: N/A. 

CIRCLE 56 ON FREE INFORMATION CARD 
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Xantech 
Fone Link 
Remote Control 


CIRCLE 120 ON FREE INFORMATION CARD 


Control your home-entertainment system from outdoors or through 
walls with the Fone Link cordless-telephone programmable interface. 


E very so often, a new gadget 
appears on the market that is 
worthy of a Hands-On Report 
solely because of Its uniqueness. It 
doesn't have to use any new or un¬ 
usual technology but It does have to 
do something new and d Ifferent usi ng 
common techniques. The Model 710 
Fane Link Cordless Telephone Pro¬ 
grammable Interface, from the Video 
Link division of the Xantech Corpora¬ 
tion (12950 Bradley Avenue, Sylmar, 
CA 91342' Tel, 818-362-0353) Is Just 
such a device. 

The Fone Link, which lists for $199, 
turns your cordless telephone Into a 
remote control, To illustrate, suppose 
you are listening to your home stereo 
from in your backyard. Intense sunlight 
would prevent you from using your 
stereo's infrared (IR) remote outdoors, 
even if you have a clear llne-of-sighf 
view of the stereo equipment. And 
normally you wouldn't hove a clear 
view of your stereo anyway—there's 
usually at least one wall between you 
and the stereo. Because cordless 
phones use RF frequencies, which do 
not require a line-of-sight between 
the remote and appliance, the Fone 
Link lets you adjust volume, change 
radio stations, change CD's, etc,, from 
wherever you like. The Fone Link also 
lets you start, stop and record on a 


VCR while watching a TV in another 
room. 

The Fone Link plugs into your tele¬ 
phone line and your cordless phone 
plugs into the Fone Link. Inside the 
Fone Link is microprocessor-con- 
trolled circuitry that can learn the 
commands issued from your IR re¬ 
motes. The front pane! of the Fone Link 
contains an IR emitter array that out¬ 
puts the commands learned from 
your remotes. Up to 11 functions can 
be learned and the Fone Link also 
incorporates some interesting fea¬ 
tures that will eliminate problems 
caused by certain cordless phones 
and certain remotes. Let's now take a 
closer look at the Fone Link. 

Using the Fone Link, The front pan¬ 
el of the Fone Link contains five LED 
indicators, three IR emitters, and an IR 
receiver. On the back panel Is a 
"stretch" control (which we'll talk 
about later), a power input jack, an 
output jack, three pushbuttons, and 
two telephone jacks. 

Setting up the fone Link is very easy. 
However, the IR emitters on the front 
panel of the Fone Link must face the 
device that you wish to control. If that's 
not convenient, there is an output jack 
on the back of the Fone Link for an 
optional external infrared emitter. The 


external emitter can then be 
mounted an the front panel of the 
device you wish to control, letting you 
place the Fone Link wherever you like, 
External emitters might also be neces¬ 
sary if you wish to control more than 
one device, especially if the devices 
are not close together. 

Next you hook up the included AC 
adapter and plug the Fone Link Into 
your phone jack and your cordless 
phone into the Fone Link. That done, 
the Fone Link is ready for use. Now 
when you press the off-hook (or talk) 
button on your phone, the phone is 
first set up as a remote control. To test 
your phone to see If It's still working as 
a phone, you must press the asterisk (*) 
button after taking the phone off- 
hook (after pressing the talk button); 
you should then hear a dial tone and 
the phone should work normally. To 
disable remote-control operation, 
you simply press the asterisk button 
again. When you are done using the 
remote, you put the phone back on- 
hook (press the talk button again]. 

We found that programming the 
Fone Link is very simple. First you press 
a reset button on the back of the unit 
to clear any codes that might be 
stored In memory. Next you press the 
program button on the back of the 
unit, and a "program" LED on the front 
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Other Schools 


The Best Commiter 


Train With The 
Leader—NRI 


At NRI, We 


Train with NRI and prepare for a 
high-paying position as a computer 
service technician, even a computer 


Graduates Do 


service business of your own! 
Regardless of your previous elec¬ 


tronics background, you can 
succeed with NRI, the 
leader in career-building at- 
home electronics training for 
over 78 years. You begin 
with the basics, rapidly 
building on the fundamentals 
of electronics to master today’s 
advanced microcomputer 
concepts. 
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Learn By Doing 


C Bane 


NRl’s highly acclaimed learn-by- 
doing approach gives you a 
complete understanding of the 
intricate electronics behind 
the. 1 meg RAM, 32-bit 
CPU computer 
system included 
in your course. 

You perform 1 — 
hands-on electronics 
experiments with 
your NRI Discovery 
Lab and digital multim¬ 
eter, then build and 
test the powerful 486sx/ 

25 MHz computer you train 
with and keep. You install the 1.2 
meg, 5-1/4" floppy disk drive, 
learning disk drive operation and 
adjustment. Later, you dramatically 
improve your computer’s data 
storage capacity by installing a 
powerful 80 meg IDE hard drive. 
You even learn to diagnose and 
service virtually any computer 
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problem with 
the extraordi¬ 
nary R.A.C.E.R. 
plug-in diagnos¬ 
tic card and 
QuickTech 
diagnostic software 
included in your course. 
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Study At Your 
Own Pace 


With NRI, you study in the privacy 
and convenience of your own home 
— with your personal instructor 
and NRI's team of technical 
professionals behind you every step 
of the way. You learn at your own 
pace — no classroom pressures, no 
night school, no need to quit your 
present job until you’re ready to 
make your move. Step by step 


you’re guided through the assembly 
of a powerful 486sx-based computer 
system — the centerpiece of your 
coursework —complete with 
monitor, floppy drive, 80 meg hard 
drive, operating and applications 
software. You get the hands-on 
experience you need to work with, 
troubleshoot, and 
service any IBM 
PC/AT- 
compatible 
computer, plus 
the confidence 
to tackle any 
service job 
you take on. 




Say They Offer 
ServiceTraining... 
Let Our 
The Talking. 


service business of your own — 
you’ll be well prepared, continuously 
drawing on the real-world experi¬ 
ence of your NRI training. Master 
electronics and computers the NRI 
way and master your future! 
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What’s more, you work with 
today’s most popular integrated 
software package, Microsoft 
Works, learning to use its word 
processing, spreadsheet, 
database, and communications 
utilities for your own personal and 
professional applications. 

Master Your Future 

The Department of Labor forecasts 
over 220,000 jobs for computer 
service technicians by the year 
2005 — a 38 percent increase over 
today's level. With the right training 
and skills, you can cash in on this 


; wide-open opportunity 
id become a high-paid 
Computer service techni¬ 
cian. Whether you 
choose a full- or part-time 
job — or start a computer 


Learn More 
About NRI Today 

Let NRI hear from you next. Send 
today for NRI’s free, full-color 
catalog which describes every 
aspect of NRI’s innovative micro¬ 
computer 
training, as 
well as 
hands-on 
training in 
other 
growing 

high-tech fields. If 
the coupon is missing, write to NRI 
Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecti¬ 
cut Avenue, NW, Washington, DC 
20008. 


IBM is a registered trademark of international Business 
MacMr.es Carp. RAC.LR. and QmckTech are registered 
trademarks of Ultra X, Inc. 


Schools irn 

McGraw-Hill Continuing Education Center 


For career courses 
approved under Gt BUI, 
□ check for details 


4401 Connecticut Avenue, NW, Washington, DC 20008 

^ Check one FREE catalog only □ Computer-Aided Drafting 

□ Microcomputer Servicing 

□ TV/Video/Audio Servicing 


□ Industrial Electronics & Robotics 

□ Basic Electronics 
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Computer Programming 
Desktop Publishing & Design 
PC Applications Specialist 
Programming In C++ with Windows 


Name 

(please print) 

Age | 

Address 1 

City/State/Zip 

Accredited Member, Ni [tonal Heme Stody Council 
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pane! lights up, When you press the 
button on your phone that you want 
to use to control a specific function, a 
learning" LED on the Fone Link lights 
up. While pointing your remote con¬ 
trol at the Fone Link's front panel, you 
press and hold down the button on 
the remote that you want the Fone 
Link to learn, Doing that causes the 
Program LED to flash. Once the Fone 
Link learns the command, the Learn¬ 
ing LED turns off. Additional com¬ 
mands are learned in the same 
fashion, and when learning is com¬ 
plete, you push the program button 
again and the program LED turns off. If 
any problems occur during program¬ 
ming, an "error" LED lights up to alert 
you to that fact, 

Now when you push the talk button 
on your phone, the number buttons 
correspond to the commands that 
you programmed them for While the 
commands are being sent an "out¬ 
put" LED flashes on the front panel. To 
use the phone to call someone, you 
simply press the asterisk button to get 
a dial tone. If someone calls you while 
the phone/remote is idle, it rings nor- 
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Whether you order 1 part or 
all 42,398...MOUSER stocks 
and ...ships same day!! 

CALL... 
( 800 ) 992-9943 
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FREE 
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2401 Hwy 287 N. 
Mansfield, TX 76063 

MOUSER 

ELECTRONICS 

Sales $l Stocking Locations Nationwide 



CIRCLE 6 ON FREE INFORMATION CARD 


molly and you must press the talk but¬ 
ton and then the asterisk button to 
answer If someone calls you while you 
are using the phone as a remote, you 
will hear it ring from the ear piece 
instead, and you must go back on- 
hook, then off hook again, and then 
press the asterisk button to answer. Its 
actually much simpler than it sounds. 
Stickers included with the Fone Link 
can be placed on your phone's hand¬ 
set to Indicate which functions are as¬ 
signed to which buttons. 

One limitation of the Fone Link Is 
that you can only have as many pro¬ 
grammed functions as there are keys 
on a standard handset Since you can 
program each of your phone's but¬ 
tons except, of course, the asterisk, 
you can program 11 functions in all. 
That means a little advance planning 
can save some headaches later. For 
Instance, if you programmed all of 
your receiver's station presets, you'd 
probably use up most of the tele¬ 
phone buttons, instead, it would be 
better to program your receiver's sta¬ 
tion-preset scan (if it has one), leaving 
more buttons for other commands. 
Also, the power button on any par¬ 
ticular piece of equipment is not es¬ 
pecially important to program—you 
can always turn off the power when 
you go inside. Try to keep those sort of 
things in mind when programming 
the Fone Link. 

A delete button on the back of the 
Fone Link lets you remove or replace 
single functions. To remove all pro¬ 
gramming, you must press the reset 
button. 


Special Features. As mentioned be¬ 
fore, the Fone Link hos some special 
features that will eliminate problems 
cased by certain cordless phones 
and certain remotes. For example, 
while most cordless phones will emit a 
DTMF tone for as long as the button is 
held down, some phones will emit 
only a brief tone no matter how long 
the button is held down. That would 
be very inconvenient if the button 
were being used to adjust volume, 
because you would have to press the 
button several times to significantly 
raise or iower it. That was the case with 
the Sony cordless phone we used to 
test the Fone Link. 

For that reason, the Fone Link incor¬ 
porates a "3/6 stretch" feature. What 
that does is output the commands 


programmed on the phone's 3 and 6 
buttons for an extended or stretched 
length of time. Although the 3 and 6 
buttons can be used for any function, 
ifs best if you program them for vol¬ 
ume-up and -down. There is a poten¬ 
tiometer on the back of the Fone Link 
that adjusts the length of the 3/6 
stretched tones to cause a smaller or 
larger change in volume for each 
press of the 3 or 6 button, 

The Fone Link has 64K of ROM; that 
leaves almost 6Kfor memorizing each 
of the 11 functions, (We remember 
when home computers had less 
memory than that!) However, some 
remotes will output a code that re¬ 
quires more than 6K, In that case, the 
Error LED will flash after you try to pro¬ 
gram the code. All you have to do in 
that case is repeat the programming 
procedure for the same phone but¬ 
ton. On the second pass, the Fone Link 
provides four times the memory for 
that function. Generally, if one button 
on a remote needs the extended 
memory, ft is very likely that the others 
will, too. 

Wrapping it Up. During our testing 
the Fone Link worked without any 
problems, and the instruction manual 
was clearly written and easy to under¬ 
stand—which Is something of a rarity 
these days. Included with it is every¬ 
thing you need to use It, such as a 
modular cord, AC adapter, and stick¬ 
ers for labeling your phone. Of course, 
the unit does not come with a cor¬ 
dless phone—you have to provide 
that. 

We actually had a need for the 
Fone Link while we were writing its re¬ 
view. \bu see, there was this special on 
TV that Included several different seg¬ 
ments, one of which we wanted to 
record. The only VCR was downstairs, 
but we were upstairs writing the review 
where there was only a TV to monitor 
the show for the anticipated segment. 
So we set up the Fone Link downstairs 
with the VCR's "record" function mem¬ 
orized. When the segment we were 
interested in came on, we were able 
to start the VCR recording from a cor¬ 
dless phone upstairs. 

For more information on the Fone 
Link you can contact the company 
directly (using the address or tele¬ 
phone number presented at the be¬ 
ginning of this article), or circle No, 120 
on the Free Information card. ■ 








PRODUCT 
TEST REPORTS 


By Len Feldman 

Pioneer Elite 
PD-75 
Compact Disc 
Player 


A s CD players get better 
and better, manufac¬ 
turers scramble to discover 
additional design features 
and convenience features 
that will "separate them 
from the pack/' Perhaps the 
most interesting and inno¬ 
vative feature of this top-of- 
the-IEne unit from Pioneer 
[2265 E, 220th St. Long 


platter whose diameter is 
equal to that of the disc 
itself. Of course, that ar¬ 
rangement requires that 
discs be inserted in the disc 
tray with the label side 
down and that takes some 
getting used to. if you in¬ 
advertently mount the disc 
with label side up (as we 
did when first attempting to 
use this unit), no harm will 
be done—the player will 
simply reject the disc. 

Vibration is further ellmi : 
noted by the use of □ low- 
vibration, linear, motor and 
by the use of a rigid, multi¬ 
layered honeycomb chassis 
consisting of a steel chassis 
with excellent shielding and 
a special plastic honey¬ 
comb base. Other design 
features include Pioneer's 1- 
bit direct linear-conversion 
system (which strives to 
eliminate so-called "zero 
cross" and low-level distor¬ 
tion}, balanced outputs, a 
discrete push-pull power 
supply, and shielded 
printed-circuit boards. 

As for user-convenience 
features, they abound as 
weEl, Vbu can access any 
given track directly or 
search for a particular track 
In either direction. Audible 
manual search is also possi¬ 
ble. as is index search for 
those discs that have been 
supplied with Index num¬ 
bers within a given track. 
Playback can also be 
started from a desired 
elapsed time on the disc. 

Up to 24 different tracks of 
a CD can be programmed 
to play in any desired order, 
and if the disc is left in the 
player, program contents 
will be stored for about 3 


days, even If power is 
turned off. \bu can even 
program the CD player to 
pause between selections; 
a useful feature when re¬ 
cording selections from a 
CD onto tape. Repeat play 
and random play can also 
be selected. 

CONTROLS 

Since many of the more 
sophisticated control func¬ 
tions of the PD-75 are 
accessed via its supplied 
remote control, the front- 
panel layout of the unit 
remains relatively simple 
and uncluttered. The power 
switch Is located at the 
lower left of the panel, and 
nearby are a display on/off 
switch and an output selec¬ 
tor that chooses either 
analog or digital outputs, 
The massive, solid, disc tray 
occupies the center section 
of the panel, and above it 
is a display area. Various 
time displays that can be 
brought up on this display 
(In addition to the track 
number and index number) 
inciude elapsed time of the 
current track, remaining 
time of the current track, 
total remaining time for the 
disc, and total playing time 
of the disc. During pro¬ 
grammed playback, the 
remaining time of the pro¬ 
grammed tracks can be 
displayed, as well as the 
number of programmed 
tracks and their total play¬ 
ing time. 

To the right of the display 
area and the disc drawer 
are the stop and track 
search buttons, and below 
them, the open/close tray 
play, and pause buttons. 



CIRCLE TIB ON FREE INFORSWOQN CARO 


The Pioneer Elite PD-75 CD player. 

Beach. CA 90810), is what 
they cai! their "Stable Plat¬ 
ter Mechanism." In mast CD 
players, once the disc tray 
closes, the disc Itself Is sup¬ 
ported only at its center. 
Pioneer claims, with some 
justification, that this mode 
of disc suspension con 
cause subtle sonic imper¬ 
fections because of 
external vibration and Jitter 
That can result in sufficient 
misreading of data fo 
cause data interpolation, 
as opposed to accurate 
data reading, or even 
accurate error correction. 

Pioneer's solution to that 
problem is astonishingly 
simple: Mount the laser 
pickup assembly above the 
spinning disc rather than 
underneath, as in most 
players, so that the entire 
disc can be supported by a 


27 


April 1993, Popular 1 Electronics 









Popular Electronics, April J993 


28 


TEST RESULTS—PIONEER ELITE PD-75 CD PLAYER 


Specification 

Frequency Response 
S/N ratio 

EtAJ dynamic range 
Channel separation 
Harmonic distortion 
Output Voltage 
Max. program steps 
Dimensions (WxHxD) 
Power requirements 
Weight 


Suggested retail price: $1200.00, 


Manufacturer’s Claim 

2 Hz to 20 kHz 
112 d8 
98 dB 
108 d8 
0.0016% 

2.0 volts 
24 

ISWsxSKflxninches 
12GV60 Hz, 30 W 
26 lbs, 7oz. (12 kg) 


PE Measured 

Confirmed 

115 dB 
99.8 dB 

128 dB@ 1 kHz 

0.0014% 

Confirmed 

Confirmed 

Confirmed 

28 watts 

Confirmed 



The frequency response of the PD-75 was virtually flat from well 
below 20 Hz to 20 kHz , Further, there was no evidence of ripple 
in the response at the treble end of the spectrum—a condition 
often found in less-expensive CD players. 



Unlike many CD players , which exhibit a rise in noise and 
distortion at high frequencies, this unit showed a reduced level of 
harmonic distortion at the treble end of the spectrum. 


the last two of which are 
equipped with indicator 
lights. The remote control, in 
addition to duplicating the 
controls found on the front 
panel, is equipped with 


track number buttons (1-10, 
+10, and >20), index but¬ 
tons, manual search 
buttons, a program button, 
the random play and re* 
peat buttons, a time button 



Separation between channels was excellent, measuring nearly 
130 dB for mid-frequencies and remaining well above 110 dB even 
at 16 kHz , the highest test frequency used , 
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Even at the extremely low level of —90 dB. linearity was within 
0.5 dB of perfect , 


(for calling up the different 
time displays already de¬ 
scribed), and a dear 
button that is used to erase 
all or portions of memo¬ 
rized programming. 

The rear panel of the 
PD-75 Incorporates a pair of 
analog outputs as well as 
optical and coaxial digital 
outputs and balanced XLR 
connectors. If you own a 
Pioneer cassette deck, a 
CD-deck synchro Jack found 
on the rear panel can be 
used to synchronize that 
deck with the CD player 

TEST RESULTS 

The frequency response 
of this CD player was vir¬ 
tually flat from well below 


20 Hz to 20 kHz. Nor was 
there any evidence of rip¬ 
ple in the response at the 
treble end of the spec¬ 
trum—a condition often 
found in less expensive CD 
players. There was less than 
0.1-dB difference in output 
levels between channels, 

Unlike mony CD players, 
which exhibit a rise in noise 
and distortion at high fre¬ 
quencies, this Pioneer 
player actually showed a 
reduced level of harmonic 
distortion at the treble end 
of the spectrum. At mid¬ 
frequencies, THD plus noise 
was approximately 0.002%. 

Often, the analog output 
stages of CD players tend 
to add some distortion 




















































































































































































































when reproducing signals 
from CD's at maximum re¬ 
corded levels (0 dB). Not so 
In the case of the Pioneer 
PD-75. An examination of 
THD-plus-nolse versus re¬ 
corded signal level for o 1- 
kHz test tone showed that 
distortion-plus-noise varied 
from around -97 dB to 
-95 dB below maximum 
recorded level for all signal 
levels below about -10 dB, 
and those readings In¬ 
creased only very 
marginally as higher re¬ 
corded levels were 
reproduced; a -97-dB 
reading represents an 
equivalent distortion per¬ 
centage of 0,0014%, while 
a -95-dB reading corre¬ 
sponds to a percentage of 
0.0018%, 

To separate the distortion 
components from th© noise 
contribution, we also ran a 
spectrum analysis of the 
output of the CD player 
while it reproduced a full- 
scale 1-kHz signal nulling 
out the fundamental itself. 
Significant harmonic com¬ 
ponents were seen at 2 kHz 
and 3 kHz, but they were 
each fully 100 dB below 
maximum recorded level. 
Calculating the equivalent 
overall distortion from those 
two "spikes" resulted in a 
figure of only 0.0014%, 

Separation between 
channels was excellent 
measuring nearly 130 dB for 
mid-frequencies and re¬ 
maining well above 110 dB 
even at 16 kHz, the highest 
test frequency used. The 
sign a l-to-noise ratio mea¬ 
sured 115 dB. while ElAJ 
dynamic range was nearly 
100 dB, An examination of 
noise versus frequency re¬ 
vealed that the minor noise 
contributions from the 
power-supply components 
were down some 124 dB 
below maximum recorded 
level 

Low-levef linearity is one 
of the most important crite¬ 
ria by which a CD player (or 


any digital audio device) 
should be judged. The Pi¬ 
oneer PD-75 proved to 
have excellent iow-ievel lin¬ 
earity, thanks to its error-free 
1-bit D/A conversion system. 
We examined the deviation 
from perfect linearity for sig¬ 
nals in the range from 0 to 
- 90 dB, Even at the ex¬ 
tremely law level of -90 
dB, linearity was within 0.5 
dB of perfect. Then, using 
dithered signals In the 
range from -70 dBto 
-100 dB, we found that 
linearity was virtually per¬ 
fect down to that extremely 
low -100 dB level. 

HANDS-ON TESTS 

We listened to a variety 
of CD program material 
using this superb-sounding 
CD player. As an experi¬ 
ment, we mounted 
duplicate CD's in this player 
and in another competing 
player that we had always 
regarded as a reference 
standard. Quite surprisingly 
we could hear a subtle dif¬ 
ferent between the two 
players: We couid clearly 
discern better stereo imag¬ 
ing; a cleaner fade away of 
soft, reverberant sounds; 
and, in general, a more 
transparent kind of music 
reproduction that, to our 
ears at least, seemed more 
faithful to the original live 
music performance. 

Of course, these sorts of 
subtle improvements In CD 
player qualify are not at¬ 
tained at low cost. Whether 
or not the high price 
($1200) of the PD-75 seems 
justified to you will depend 
entirely upon how much of 
an astute listener you are 
and how much you are 
willing to spend for that last 
increment of sonic excel¬ 
lence. 

For more information on 
the Pioneer Elite PD-75 CD 
player contact the man¬ 
ufacturer directly, or circle 
No. 119 on the Free Infor¬ 
mation Card. ■ 


Earn Your B.S. Degree 
in 

ELECTRONICS 


or 

COMPUTERS 



By Studying at Home 


Grantham College of Engineering, 
now in our 43rd year, is highly ex¬ 
perienced in “distance education”— 
teaching by correspondence—through 
printed materials, computer materials* 
fax, and phone* 

No commuting to class* Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors* 

Our Computer B*S* Degree Pro¬ 
gram includes courses in BASIC, 
PASCAL and C languages — as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B*S. Degree Pro¬ 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica¬ 
tions, Microwave Engr* and much more* 

An important pari of being pre¬ 
pared to move up is holding the right 
college degree* and the absolutely neces¬ 
sary part is knowing your field, 
Grantham can help you both ways— 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free* 1-800-955-2527, or 
see mailing address below* 


Accredited by 

Ihe Accrediting Commission of the 
National Home Study Council 

• 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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Pocket 
multimeter 


Take it along/ This Ul listed, 
autoranging multimeter folds up, 
with its probes, to easily fit a shirt 
pocket. Continuity buzzer, diode- 
check mode. Measures to 400 
volts AC or DC and 2 megohms 
resistance. #22-171 . 24.9 


TECHLINE™ Tools—The new standard in strength and precision! 



■ Precision-crafted with top-quality materials 
m Designed for tong life and ease of use 
m Backed by Radio Shack's l-Year Limited Warranty 

New TECH LINE tools represent Radio Shack’s uncompro¬ 
mising dedication to quality. Each is precision-crafted of 
long-lasting, hard-working materials and employs the lat¬ 
est design innovations for comfort and ease of use. And, 
each is backed by our full 1-year limited warranty. 



Portable Power inverter For camp¬ 
ing, fishing, emergencies. Converts 
car/boat 12VDG to 115VAC for power¬ 
ing a TV, VCR, light or tool. Compact 
and efficient. Rated 140W continu¬ 
ous. #22-132 .. 99.39 



TECH LINE Swiss Army Knife . Tool 
kit for your pocket! You 11 be prepared 
with a large blade, Phillips and slot 
screwdrivers, wire stripper, cutter, pli¬ 
ers, opener, tweezers and toothpick. 
#64-2001 . ....29.95 



TECHLINE 9-in-1 Screwdriver, With 
eight steel tips In the most needed 
sizes—Phillips, slot and special pur¬ 
pose. Tips store in handle and shank 
doubles as W' nutdriver. 

#64-1967 ... 9.99 



Hi-Current Car DC 
Adapter, Plugs into ve¬ 
hicle lighter socket. Pro 
vides 6, 9 Of 12VDC. 
With four Adaptaplugs. 
#270-1562 . 15.95 



f2 YPC Brushless Micro 
Fan. Use to cool hum- 
sensitive circuits and 
small car stereo amps. 
Provides 3.5 CFM. 
#273*0244 . 17.95 



Anti-Static Spray. By 

STATX* brands. New 
high-tech cleaner and 
protector repels dust— 
cleans without scratch¬ 
ing. #64-3310 . .. 3.99 



Mint Audio Amp With 
Built-in Speaker. Many 
uses—test amp, signal 
tracer, phone amp and 
amplified PC speaker, 
#277-1008.1195 



Desoldering Helper. 

Handy solder remover is 
easy to use. Your nearby 
Radio Shack has every¬ 
thing in soldering needs, 
#64-2120 . 5.99 


Speedy service and low prices on thousands of parts and accessories! 



m FREE delivery to Radio Shack on orders $5 and up 
m Semiconductors and 1C s ■ Hard-to-find batteries 
m CB and scanner crystals m Long-life vacuum tubes 
m Phono cartridges/styli m SAMS® service books 

Why pay more for mail-order? Your Radio Shack stocks 1000 electronic 
components, and another 15,000 are available fast from our special-order 
warehouse. Ordering is easy! Bring in the exact pan number {or old pan). 
Well check availability and order by phone. Delivery time lo your nearby 
Radio Shack for most items is a week. 


_ ffdflf/o /hack*^ 

America's technology store- 


CIRCLE 5 ON FREE INFORMATION CARD 
















The Age of the Gas-Guzzler. As 

cars powered by internal-combustion 
engines became ever more popular, 
a tremendous Infrastructure arose to 
meet toe demands for fuel, roads, re¬ 
pairs, and spare parts. A portion of 
toot infrastructure can be seen every¬ 
where—from highways, bridges, tun¬ 
nels, and road-maintenance crews to 
car dealers, gas stations, body shops, 
auto-parts stores, car-stereo installers, 
and junkyards. The less visible, but just 
os vital end of the infrastructure in¬ 
cludes the oil Importersand refineries, 
and the manufacturing plants where 
engines, tires, glass, and everything 
else that goes into a car or truck are 
made. 

As gas-powered vehicles became 
firmly entrenched in our lives, power¬ 
ful lobbies used.toeir political clout to 
become even more powerful—even 
going so tar as to have toe popular 
public trolley system in Los Angeles 
ripped up. Now, It seems that Califor¬ 
nia is out to get them back—with new 
laws that require automakers to sell 
electtc cars. 


have been bandied about for de¬ 
cades, but have always been shrug¬ 
ged off as toe pipe dreams of folks 
whose heads are perpetually in toe 
douds. 

In light of toat attitude, its interesting 
to note toot two of toe all-time most 
successful Inventors of practical, yet 
highly visionary devices—Thomas Edi¬ 
son and Henry Ford—were early pro¬ 
ponents of electric-powered vehicles, 
Edison held patents forlwo versions of 
a "propelling mechanism for electric 
vehicles'' and for an electric auto¬ 
mobile. Mrs. Henry Ford drove an 
electric car built by Detroit Electric, a 
company that targeted female driv¬ 
ers looking to avoid toe mess and fuss 
of gas-and steam-powered engines, 
and whose ads contained endorse¬ 
ments by both Edison and Ford. But, 
faced with toe superior power, longer 
driving range, and convenient refuel¬ 
ing of gas-powered vehicles, the 
electric car was soon left in the dust, 
along with toe horse-drawn carriage. 
The era of the standard car had be¬ 
gun with a vengeance. 


Electric vehicles are 
headed our way — here’s 
how they're shaping up 


i n twentieth-century America, toe 
gas-guzzling automobile is toe un¬ 
disputed Wng of toe Road. Sure, 
toere have been periodic calls for 
change—for cleaner-burning fuels, 
for more efficient carburetors, and 
even for getting rid of toe Internal- 
combustion engine altogether—tout 
ority In toe wake of crises such as toe 
ftjel shortages of the 1970'$. Recently 
toe loudest demands for change 
have come from toe state of Califor¬ 
nia. 

Up to now, toere has never been a 
serious challenger to the gas- 
powered car, Designs for electric cars 


EV REVOLUTION 
REVS UP 
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it's not surprising that car makers 
have shown little interest in the de¬ 
velopment of alternative-fuel or elec¬ 
tric vehicles, even in the face of 
increasing environmental woes. De- 
signing an electric vehicle (EV] that 
can match the driving range, operat¬ 
ing cost, convenience, and sticker 
price of internal-combustion vehicles, 
creating the new infrastructure to sup¬ 
port it, and convincing the public to 
buy it, is no easy task. Why mess with a 
winning formula, particularly when 
the development of new automotive 
technologies is such an expensive 
and risky undertaking? 

Certainly nothing in the recent his¬ 
tory of the automotive industry would 
suggest that the Big Three would initi¬ 
ate such an undertaking of their own 
volition. Challenged In the 1970's to 
produce smaller, safer, more energy- 
efficient vehicles, their response was 
ht can't be done!" They eventually 
changed their tune, but not until the 
Japanese automobile makers 
proved that it could, 

Not all the foot-dragging blame 
can be placed upon Detroit. In fact, 
while the automotive industry has 
taken steps to curb fuel consumption, 
drivers have not done their part, Ac¬ 
cording to a paper presented by Phi¬ 
lip S, Myers of the University of 
Wisconsin, Madison at Convergence 
'92, a joint electronics- and auto¬ 
motive-engineering conference, " 
,.. despite nearly doubling fuel econ¬ 
omy of automobiles between 1970 
and 1988, gasoline consumption in¬ 
creased by more than 6 percent/' 
That increase is due to the growing 
popularity of light trucks, larger pas¬ 
senger cars, and luxury cars, which 
are relatively inefficient. In addition, 
" . . vehicle miles traveled have in¬ 
creased and, unless major changes In 
lifestyle are made, will continue to In¬ 
crease at a rapid rate/ 1 Consumers, 
even the most environmentally con¬ 
scious of whom are not fond of major 
changes in lifestyle, have not created 
a demand for electric cars. 

From Dreaming to Drawing Board. 

Now however, that demand has been 
artificially created by federal and 
state governments, os well as the Eu¬ 
ropean community In particular the 
mandates of the Federal Clean Air 
Act of 1990 and the actions of the 
32 California Air Resources Board, or 



The Edison battery originally used in 


Mrs. Henry Ford's 1916 EV is still used 
on special occasions to power this 1922 
Detroit Electric , on display at the Henry 
Ford Museum and Greenfield Village in 
Dearborn—a must stop for car, 
technology, and history buffs who find 
themselves in the Detroit area, 



Nissan's sleek FEV—Future Electric 
Vehicle—bears little resemblance to it's 
Roaring l 20 M s ancestor. 


CARB, have provided an impetus to¬ 
ward the design of alternative-tech¬ 
nology vehicles. 

The infamous smog of Los Angeles 
places it atthe head of the list of more 
than 100 cities that violate Federal 
Clean Air standards. CARB has de¬ 
creed that in 1998, 2% of all vehicles 
weighing less than 3750 pounds that 
are sold in California must be zero- 
emissions vehicles (2E\As), defined as 
vehicles that give off no tailpipe ex¬ 
haust pollutants, That percentage In¬ 
creases in steps, capping at 10% in 
2003. If an automaker doesn't meet 
the quota, it can lose the right to sell 
cars in the state. 

California vehicle sales represent 
11% of the total U.S. market; at 2.2 mil¬ 
lion vehicles a year, thafs a market 
that can't be ignored. And several 
other states, mostly in the crowded 
Northeast, are moving toward adop¬ 
tion of CARB standards. Because the 
only imminently feasible cars that pro¬ 
duce absofutely no exhaust emissions 
are electric-powered, the race to 
produce ENT's Is now on In Detroit, Ja¬ 
pan, and Europe. 

Suddenly the dawning of ENAs has 
moved from the realm of environ¬ 
mentalist dreaming to R&D labs in De¬ 


troit and around the world. The 
challenge they face Is multifaceted: 
They must develop a battery that can 
provide sufficient power and driving 
range, has a long life, is affordable, 
and can be quickly and conveniently 
recharged. They must agree upon 
and encourage the necessary in¬ 
frastructure to support such recharg¬ 
ing, working with power utilities and 
the government. And they must come 
up with a product that not only meets 
government standards, but also ap¬ 
peals to consumers. 

In this article, we examine the state 
of the art of electric vehicles^how 
they work, whafs needed to keep 
them powered up, what the switch to 
EV's could mean to the environment, 
and how consumers might be con¬ 
vinced to buy them. For a close-up 
look at how it feels to drive EV's, take a 
look at this month's Gizmo , where we 
describe actual test drives of several 
models. 

A Peak Under the Hood. Even at this 
earfy stage in their development, 
there is agreement on the EV's basic 
components: charger, battery, con¬ 
troller. motor, and drive train, A 
charger is needed to take AC power 
from a wail socket, convert if to DC, 
and charge up the battery. In the bat¬ 
tery, that energy Is stored until It is 
needed. A controller acts in the same 
capacity as a fuel injector in an inter¬ 
nal-combustion engine: it converts 
the current back to AC and regulates 
Its flow to the motor os indicated by 
the amount of pressure placed on the 
accelerator (formerly the gas pedal). 
The motor converts the electric ener¬ 
gy to the power needed to rotate a 
shaft. The transmission in on EV—if one 
is used at all—is considerably simpler. 
In some, motors directly drive the 
wheels; in others, the transmission is a 
set of reduction gears, in reverse gear, 
the motor is simply run backward. 

Despite agreement on the basic in¬ 
gredients, each EV manufacturer has 
developed a distinctively different 
recipe. For instance, some EV designs 
feature a separate motor for each 
wheel of the car. Others have a cerv 
tral power plant. Motors come in sev¬ 
eral varieties, including conventional 
brush DC, permanent-magnet DC 
(PM DC), and AC induction. Currently 
used in golf carts, the brush DC motor 
is inexpensive and easy to control, but 





One of the major pluses of EV en¬ 
gines is that with so few moving parts, 
they require little maintenance, (In 
fact one manufacturer considered 
sealing the hood completely but re¬ 
jected that idea because they felt 
that owners of the first EVs would be 
eager to open the hood to show off 
their vehicles' innovative Inner work¬ 
ings,] The EV itseif 3s expected to last 
longer than gas-powered cars—with 
the exception of its battery 

EV Batteries. The electric-vehicle 
ingredient that presents the biggest 
challenge to developers is the bat¬ 
tery. If EV's are fo deliver the power 
and driving range that American driv- 
ers require, a suitable battery must 
have both a lot of energy per pound 
(a high specific energy) and the abil¬ 
ity to quickly release that energy (high 
specific power). 

The contenders are lead-acid (fa¬ 
vored by GM and Opel), nickel-cad¬ 
mium or Ni-Cd (the leader in Japan), 
and sodjum-sulfijr or Na-S (Ford's and 
Volkswagen's pick}. Each battery has 
fts advantages and drawbacks. Lead- 
acid batteries have high specific 
power; sodium-suifur, high specific 
energy Nickel-cadmium batteries 
rate even better than lead-acids In 
specific power but they have two 
problems: They work best if they are 
completely run down before they are 
recharged, and they contain cad¬ 
mium, a highly toxic element. Since 
most drivers would be uncomfortable 
driving their vehicles to the point that 
their batteries were almost fully dis¬ 
charged, charging stations will have 
to contain enough smarts to dis¬ 
charge Ni-Cd batteries before re¬ 
charging them. Lead-acids, on the 
other hand, have the opposite prob¬ 
lem: they can be ruined by being re¬ 
peatedly fully discharged. Unless all 
manufacturers use the same kind of 
batteries, charging systems will have 
to be able fo determine the batteries 
used and charge them appropriately. 

All the battery types have two prob¬ 
lems in common: They wear out rela¬ 
tively quickly and the cost of 
replacement batteries is expected to 
be prohibitive. Manufacturers are 
considering such options as long¬ 
term battery leases to ease the cost 
burden to consumers, 

In short there isn't a battery in exis¬ 
tence that comes close to the power- 


it has low motor speed, and the need 
to periodically replace the brushes. A 
PM DC motor Is brushless and per¬ 
forms better, but It is also more expen¬ 
sive. The AC-induction motor 3s the 
current favorite because it can pro¬ 
vide more power in a smaller pack¬ 
age, has no brushes to fail, and has a 
flatter efflciency-versus-speed curve. 
But it is more expensive than a tradi¬ 
tional brush DC (though less expen¬ 
sive than a PM DC) motor, and It 
requires power inverters and more 
complex controllers than either type 
of DC motor. 

The controller in an electric vehicle 


monitors driver demand and other 
factors, determines the amount of 
electrical current needed, and sends 
the properly conditioned current to 
the motor. Semiconductor manufac¬ 
turers worldwide are woridng to de¬ 
velop the best semiconductor device 
to drive an EV motor The front runner 
to date Is the insuiated-gate bipolar 
transistor, or IGBI which might best be 
described as a bipolar transistor with 
a MOSFET on rts input. The IGBI com¬ 
bines the best features of a bipolar 
junction transistor (BJT]—high switch¬ 
ing speed—and a MOSFET—low on- 
state loss. 


The inner workings of Ford's EcoStar EV. 1—The power electronics center controls the 
flow of electricity charges the battery and directs power to the drive motor (6); l^the 
vehicle system controller monitors vehicle functions; 3—the power protection center 
combines protection and isolation functions for safety; 4 — sodium-sulfur battery': 5 — 
optional climate control system; 6—the three-phase AC drive motor delivers power to a 
single-speed, direct-coupled transaxle; and 7—external charger door 


Chrysler*s TEVan electric minivan shows another possible EV configuration, with 
nickel-iron batteries, an oil-cooled DC motor, and tw o-speed transaxle. 
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The EV controller designed by Motorola 
as a prototype for the electric Saturn 
developed by Arizona Public Service and 
DEMI has the ability to handle up to 
900 amps from a 150-volt battery 
source. It operates at 16 kHz to avoid 
noise . 

generating capacity of an gasoline- 
based internal-combustion engine. 
Nor do industry insiders predict any 
startling battery innovations in time to 
meet the 1998 deadline. The battery 
probtem is serious enough that the 
U.$, government has stepped in, join¬ 
ing Ford, Chrysler and GJVL and fund¬ 
ing the United States Advanced 
Battery Consortium (USABC). Govern¬ 
ment laboratories are being put to 
use in developing a battery that's suit¬ 
able for use in EV's. 

Efficiency Experts, Because its not 
likely that remarkably better batteries 
will exist in time for manufacturers to 
meet the 1998 deadline (especially 
when you consider that it takes four 
years to bring a new car from drawing 



GM’s prototype EV. the Impact w has a 
tear-drop-shaped profile that reduces 
aerodynamic drag , The Impact’s 
introduction has been delayed until the 
late 1990 s, due to the Hugh level of 
uncertainty in the marketplace ," 
according to CM. 

board to showroom), designers will 
have to house those same batter ies in 
a better car—a vehicle designed for 
efficiency from stem to stern. 

As far as efficiency goes, electric 
motors are the hands-down winners 
over traditional, intern a I-combustion 
engines. The heat generated by com¬ 
bustion is vented out through with the 
exhaust or through the radiator Fric¬ 
tion in the engine and transmission is 
wasteful. An incredible amount of for¬ 
ward momentum is lost through brak¬ 
ing, particularly in city driving, When 
you factor in all of the inefficiencies, a 
traditional automobile squanders 
85% of the energy in gasoline in the 
form of heati The internal-combustton 
engine Itself has an efficiency of less 
than 20%, Electric motors, on the 
other hand, usually have efficiencies 
better than 90%. 

Unfortunately, a highly efficient 
motor that's based on an Inefficient 
battery still isn't enough to cut it EV's 


also require drastic reductions in 
aerodynamic drag and in rolling resis¬ 
tance, That means redesigning the 
body of the vehicle as well as the tires 
on which it rolls. 

Aerodynamic drag, which can be 
defined as a force that opposes the 
motion of a vehicle and that in¬ 
creases as the square of the vehicles 
speed, can be reduced In three ways. 
Driving slower reduces air resis¬ 
tance—but also reduces a vehicle's 
appeal to drivers. Designers can also 
limit the vehicle's height and width, 
and reshape Its body to make it more 
aerodynamicaily efficient. The usual 
overall drag coefficients for today's 
cars range between 0,3 and 0,4; for 
cars designed specifically as EV's, that 
figure generally hovers just beiow 0.2, 
That reduction was accomplished by 
streamlining the vehicles, including 
the usually overlooked underbody, 
(That's easier in an EV which doesn't 
have a tailpipe and muffler hanging 
down.) 

In standard tires, the energy that is 
expended as the tire flattens against 
the road Is lost when the flattened 
section regains its shape as the tire 
turns. To reduce this “rolling resis¬ 
tance," a firmer tire is necessary, but 
comfort and handling must not be 
sacrificed, EV tires, which are inflated 
to approximately twice the pressure of 
standard tires without any noticeably 
adverse affect, have rolling resistance 
coefficients ranging from 
0.004-0.007; for conventional tires, 
the range is 0,01-0.02. 

Perhaps the cleverest efficiency 
boostercomes in the form of the brak¬ 
ing system used in EV's. Traditional cars 
lose all of the kinetic energy in their 
movement by turning it into heat In 
the brakes. Rather than simple friction 
brakes, EV's use regenerative braking . 
When you step on the brake pedal, 
the motor controller treats the motor 
as a generator. That slows the vehicle 
down and charges the batteries. Be¬ 
cause regenerative braking is not 
effective at low speeds, an EV must 
have a traditional friction brake as 
well. 

Although taken for granted in a car 
powered by an internal-combustion 
engine, heating and cooling de¬ 
mand energy that would greatly re¬ 
duce the driving range of an EV Car 
makers are exploring ways of reduc¬ 
ing those needs. For example, vehf- 



electric motor. The inverter takes a signal and direct current from the battery and 
converts it to AC to run the motor 






cles could be heated or cooled to a 
comfortable level while they're being 
recharged, lessening the need for 
battery-powered temperature con¬ 
trol. Solar-powered fans could keep 
cars cooler in the summer, reducing 
the need for air conditioning. 

Creating a New Infrastructure. 

Car manufacturers have been able 
to produce electric cars that acceler¬ 
ate from 0-60 mph in 8 seconds, and 
reach speeds of more than 120 miles 
per hour, In short cars that perform on 
a par with gas-powered vehicles. But 
those EV's can't perform without a sup¬ 
port system. 

What Is needed to make EV's a 
practical means of transportation is 
an infrastructure that will provide their 
drivers with convenient cost-effec¬ 
tive, quick ways to recharge their bat¬ 
teries, so that they can travel without 
fear of being stranded with a dis¬ 
charged battery That Infrastructure 
includes standardized charging hard¬ 
ware and procedures, facilities for re¬ 
charging batteries (as well as for 
replacing and recycling worn bat¬ 
teries), appropriate means of power 
distribution, and, perhaps, a new rate 


structure. A trained work force of EV 
technicians capable of providing fast 
recharges and emergency road ser¬ 
vice is also essential. There are various 
options being considered, but stan¬ 
dards must be set well before EV's hit 
the pavement. 

There is general agreement that 
overnight recharging can be accom¬ 
plished at home, using 240-volt 
household current for a period of 
about eight hours. That method has 
two main advantages: Power utilities 
have electricity to spare in the late- 
night, off-peak hours, and outfitting a 
garage with a recharger wouldn't be 
too costly or difficult. 

Trouble begins In places like New 
York City, where very few people have 
private garages or carports in which 
to juice up, in cities across the U.S„ 
more people park in driveways than 
in garages. And most homes have 
more than one car, 

Curbside rechargers would be nec¬ 
essary for those people. And a net¬ 
work of quick-charge stations will be 
needed to serve as "gas stations" for 
EV's everywhere. There appears to be 
some agreement that such charging 
stations should have a familiar ap¬ 


pearance, making EV drivers feel 
comfortable with them, EHV Corp has 
developed a curbside charger that 
looks just like a parking meter, with a 
cable sticking out the back, and 
Nissan's prototype "EV Power Station" 
closely resembles a service station is¬ 
land housing a couple of gas pumps. 

What has yet to be agreed upon, 
however, are the specifics. What will a 
safe, easy to use, home charger look 
like? Will cables be attached to pub¬ 
lic charging stations (where they 
would be at risk of breakage and van¬ 
dalism), or be built into the vehicles 
themselves (where they would add 
weight and increase the price). What 
sort of communication Is required be¬ 
tween the vehicle and the power 
source? At public self-charging sta¬ 
tions, how will payment be handled? 
There is also the question of how 
many quick-charge stations are 
needed, and how far apart they 
might be placed. To help settle these 
issues, and to help smooth out diffi¬ 
culties that might arise between or¬ 
ganizations with conflicting interests, 
regular meetings of the Infrastructure 
Working Committee—a group of au¬ 
tomakers, utilities, and other rnfer- 





the Charging System 
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Hughes Aircraft Company's inductive charging system scifelv transfers energy from one 
point to another. The magnetic field replaces the common metal plug!socket used to 
plug-in appliances. The inductive-coupler charging system features an electronic 
“coil” that is completely encased in a five-inch round , plastic covered paddle. When 
the paddle is inserted into the charging port on the car, the magnetic f elds intermingle 
to complete the circuit. 
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ested participants organized by the 
Electric Power Research Institute In 
Palo Alto, California—are held. 

£ 

To the Source: the Utilities, ft 

stands to reason that electric compa¬ 
nies have a lot to gain from the Intro¬ 
duction of ENTs—increased revenues* 
much of it derived from the use of 
equipment that is currently being 
"wasted" during off-peak hours. It's 
also clear that urban residents of Los 
Angeles will benefit from reduced 
emissions and cleaner air. What Isn't 
quite as clear is how users of EV's, and 
the rest of us, might end up paying for 
vehicles powered by electricity—not 
only in terms of money but in terms of 
air pollution, 

The actual cost of charging up an 
EV Is expected to b© roughly equiv¬ 
alent to, or perhaps a bit cheaper 
than, tanking up with gasoline. When 
electric vehicles are first introduced, 
their small number wilt place no strain 
on existing electrical power plants. 
However, should EV's catch on in a big 
way* and should quick recharges dur¬ 
ing the day become common prac¬ 
tice* ifs possible that utilities would 
have to expand or build new facili¬ 
ties—paid for* of course* by rate in¬ 
creases, 

But there's another* less obvious* 
price that we might end up paying for 
electric-powered cars^-an Increase 
in the amount of pollutants created 
by electrical power generation. That 
varies considerably depending upon 
the type of fuel being used with coal 
being the dirtiest and nuclear energy 
the cleanest. Unfortunately, 54% of 
the electricity generated In this coun¬ 
try comes from burning coal* com¬ 
pared to 33% from nuclear and 
renewable sources such as hydro- 
power, 9% from gas, and 4% from oil. 
So* while carbon monoxide* ozone* 
and Volatile organic compounds 
found in smog would not be created 
by EV's* widespread use of EV's could 
cause a slight rise in the amount of 
sulfur dioxide in the atmosphere. 

Proponents of EV's counter those 
claims by stressing that: First EV's free 
us from dependence on foreign oil; 
second those parts of the country 
where electricity is generated by non¬ 
polluting sources (solar* hydro, nu¬ 
clear) will experience an across-the- 
board reduction in pollutants; and 
third, that electric utilities are much 



Nissan’s prototype EV Power Station 
(a), which closely resembling an 
ordinary gas station island, features 
the company's Super Quick Charger 
that makes recharging as easy as (and neater than) filling the tank. The transfer line 
(cable) is in a compartment in the station, (b) A personalized computer card could 
be used to read the recharging requirements for any type of EV and to handle 
payments. 


more efficient users of fossil fuels than 
are the internal-combustion engines 
found in toady's cars. Ifs easier to keep 
large, stationary power plants ''tuned 
up" and to monitor their emissions, 
than it is to keep track of millions of 
privately-owned and -maintained 
automobiles. 

The Big Sell, Car manufacturers, 
utilities, and other backers of electric 
vehicles must work out ail those kinks, 
and present a united, standardized 
front to consumers if they hope to ac¬ 
tually sell even enough cars to meet 
California's standards for 1998. Of 
course, there are always a few "early 
adopters" who will race out and buy 
an EV Just to be the first on the block to 
own one. We would imagine that, 
particularly In southern California— 
with Its unique combination of en¬ 
vironmentally outspoken public fig¬ 
ures, a large population of the 
extremely wealthy, and a really awful 
problem with smog—the first genera¬ 
tion of EV's could become a sort of 
status symbol (even if it was parked in 
a four-car garage alongside a Range 
Rover, a Mercedes, a minivan, and a 
Rolls Royce), But before EV's can truly 
generate the mass appeal needed 
to sell enough cars to meet the CARS 
limits* several Issues must be ad¬ 
dressed, 

Four factors Influence cor buyers' 
decision making; cost, convenience, 


performance [quality), and emotion. 
The first three are much more con¬ 
crete and objective; the fourth, how¬ 
ever, cannot be ignored. When 
shopping for standard* gas-powered 
cars, there are generally several mod¬ 
els that offer virtually the same power* 
mileage, level of luxury size* handling, 
and slicker price. The deciding factor 
is often emotional: One car is per¬ 
ceived to be "sexier than another, or 
the desire to "buy American" wins out. 

Ifs up to the manufacturers, the util¬ 
ities, and state and federal govern¬ 
ments to deliver EV's that inspire 
consumer confidence by providing 
the performance and convenience 
of similarly priced gas-powered vehi¬ 
cles, and to create the Infrastructure 
required to serve them. To make the 
package more appealing, ifs likely 
thaf various incentives will be offered 
to those who use EV's, Those might In¬ 
clude dramatically reduced electric 
rates for overnight recharging, tax 
credits or sales-tax waivers for pur¬ 
chasers, subsidies for installing home 
chargers, and the use of highway 
lanes now reserved for buses or car- 
pools only. 

The next step Is educating the pub¬ 
lic to reduce fear of the unknown. Ifs 
vital that any preconceived notions 
that EV's don't have enough range to 
meet the average driver's needs must 
be banished. In reality, polls of drivers 
(Continued on page 88) 



I f you make ©(tensive use of porta¬ 
ble radios or cassette players, you 
□re welt aware of the high cost of 
replacement batteries. Besides being 
expensive* batteries tend to expire 
right in the middle of your favorite mu¬ 
sic. The Soiar Power Supply described 
in this article is designed to address 
that problem by providing a low-cost 


Build an environment- 
friendly, money-saving 
power supply for radios, 
cassette players, and 
more 


R1 453k, which produces an output of 
7,2 volts, the circuit can be used to 
operate radios that are normally 
powered from a 9-volt battery. By 
making R1 274k, which produces an 
output of 4.8-voits. the circuit can be 
used to operate devices that are nor¬ 
mally powered from a 6-volt source 
(ie„ two AA or C cells). 


Solar Power Supplies 



for Portable ' w 
Radios & Cassette Players 


alternative to purchasing batteries, 
assuming that much of your listening is 
done during the daylight hours and In 
places where sunlight is available. 

To accommodate different types of 
portable electronic equipment two 
systems will be described; a switching 
[step-up) regulator and a linear (step- 
down) regulator. Each of the regulator 
circuits is used in conjunction with a 
solar-cell array, which converts light 
into electrical energy. The outputs of 
the circuits remain constant even with 
varying degrees of light intensity. 

For special low-light operation, the 
builder can add more cells in series 


BY ANTHONY J. CABJSTI 

with the solar-cell array to compen¬ 
sate for that condition. For night-time 
or indoor use, if the solar array is 
placed close to bright lighting, the So¬ 
lar Power Supply will be able to pro¬ 
vide sufficient power to operate most 
portable devices. 

Switching Regulator Figure 1 shows 
the schematic diagram of the switch¬ 
ing regulator, which can be config¬ 
ured to output 7.2 or 4.8 volts of 
regulated DC, depending on the re¬ 
sistor value selected tor Rl. By making 


At the heart of the switching-reg¬ 
ulator circuit Is an MAX63QCPA (Harris) 
mlcropower switching regulator (U1), 
which is designed to deliver 7.2 volts 
at 15 mA with an Input of 3 volts. The 
switching regulator is fed from a solar- 
array, consisting of eight, 0.5-volt pho¬ 
tovoltaic or solar cells, which output 4 
volts. The 8-cell solar-array ensures 
that the circuit can provide sufficient 
power to operate the connected de¬ 
vice when less than full Sun intensity is 
available. 

With a typical load current of 15 mA 
at 7.2 volts, the power output of the 
circuit is 108 mW Assuming that the 
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Fig. I. Powered from an 8-cell solar array\ the switching regulator can be configured 
to deliver 7.2 or 4.8 volts of regulated DC . At the heart of the circuit is an 
MAX630CPA micropower switching regulator (Ul), a chip that's designed to deliver 
7,2 volts at 15 mA with an input of 3 volts * 
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Fig. 2. This linear regulator circuit has at its heart a low-power op-amp, which 
controls a PNP transistor that’s connected as a high-side switch between the array and 
the load. 


circuit has an operating efficiency of 
70%, power input is 154 mW With an 
input of 3 volts, the solar-cel! array 
must be able to deliver 51 mA to 
power the regulator circuit With the 
specified resistor value, the circuit can 
provide 4.8 volts at 115 mA with an 
input of as little as 3.3 volts. 

The calculations for a typical load 
driven by the circuit are as follows: A 
cassette player that draws 115 mA of 
current at 4,8 volts requires an Input 
power of 552 mW. Using a con¬ 
servative figure of 70% efficiency for 
the switching regulator, the current re¬ 
quired from the sotar-cel!'array is 239 
mA. For this application 250- or 300- 
mA cells would be a good choice. If 
necessary one way fo attain greater 
current ratings than can be obtained 
from one solar cell is to connect two or 
more in parallel, 

linear Regulator, Some portable 
cassette players use two AA ceils as 


the power source, and require an op¬ 
erating current of typically less than 
125 mA, Although a step-down switch¬ 
ing regulator can be designed for this 
application, a linear circuit is more 
efficient. Such a circuit is illustrated In 
Fig, 2. The heart of that regulator is a 
low-power op-amp, which controls a 
PNP transistor thafs connected as a 
high-side switch between the cefi ar¬ 
ray and load. The circuit's input/output 
voltage differential Just 0,3 volt which 
Is lower than most fixed linear-reg¬ 
ulator chips. 

In the linear circuit the negative in¬ 
put of the op-amp is biased at a refer¬ 
ence voltage of 0.7 volts by means of, 
R5 and D2, A voltage divider, com¬ 
posed of R3 and R4 and connected 
to the positive input of the op-amp, 
monitors the output voltage of the 
regulator. The output of the op-amp 
acts os a current sink for the base of 
Q1, and draws sufficient base current 
to maintain a relatively constant out¬ 


put voltage with variations in solar-cell 
vottage and load current, 

As the output voltage of the soiar- 
cell array changes with varying de¬ 
grees of Sun intensity, the voltage at 
pin 1 of U2 moves up and down ac¬ 
cordingly As a result, the output of the 
supply remains at or dose fo 2,4 voits* 
As discussed earlier, the current sup¬ 
plied by the solar-cell orrery is essen¬ 
tially equal to the current demanded 
by the radio or cassette piayer. For 
most 3-volt portable cassette players, 
the current is usually In the 125-mA 
range. One way to obtain a solar cell 
with that capacity is to parallel 100- 
mA cells with 50-mA cells, which 
would provide an extra margin of 
power to the system. 

Construction. 8oth of the regulator 
circuits are extremely simple to build 
and can easily be hardwired on a 
small section of perfboard. But for a 
more professional look, you may wish 
to use printed-circuit construction , The 
board [s] can either be etched from 
the full-sized, printed-circuit tem¬ 
plates shown in Figs, 3 and 4 [the 
switching and the linear regulators, 
respectivefy), or purchased from the 
source given in the Parts List. 
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Fig. 3. The switching regulator was 
assembled on a small printed-circuit 
board. This full-sized, printed-circuit 
template can be used to etch your own 
hoard , 
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Fig. 4. The linear regulator was also 
assembled on a small section of printed- 
circuit board. Here is a template of that 
foil pattern. 








































-R1- 



di; 


+ 

i 

C2 

I 


R2 


V A!G 

' OUT 


Fig. 5. When gathering the components for the switching -regulator hoard, be sure to 
use the parts specified in the Parts List, including the use of metal-film resistors where 
called for ; and a Sehottky diode. 
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Fig, 6 . Here is the parts-placement diagram for the linear-regulator circuit. When 
assembling this, as well as any other electronic project, make absolutely sure that all 
of the polarized components are properly oriented. 


When gathering the necessary 
components, be sure to use the parts 
specified in the Parts List. That includes 
using 1% metal-film resistors where 
called for, and a Sehottky diode in the 
switching regulator. The inductor must 
be rated for twice the load current of 
the supply and 1 have a resistance of 
less than 5 ohms. The use of alternate 
components will result in tessthan op¬ 
timum operation. 8e very careful to 
orient all polarized components 
properly; just one port placed back- 
words on the board will render the 
circuit inoperative and may cause 
component damage. 

Once youVe obtained the spec¬ 
ified parts, construction can be begin, 
Parts-placement diagrams for Figs. 3 
and 4 are shown in Figs. 5 and 6, re¬ 
spectively It is recommended that a 
socket be used for the DIP 1C in each 
circuit. The use of sockets makes trou¬ 
bleshooting or servicing much easier 
should either ever be necessary. 


When the circuit is completely as¬ 
sembled and wired, inspect it very 
carefully for shorts, opens, and cold 
solder joints (which may appear as 
dull blobs of solder). Any suspect Joint 
should be redone by removing the 
old solder and applying new solder. It 
is far easier to correct construction 
problems at this stage than It is to do 
so later on should you discover that 
your project does not work. 

Solar Cell Selection. In order to se¬ 
lect the correct-size solar cells for the 
desired application, the current draw 
of the device to be operated must be 
known. That can be determined by 
actually measuring the current drawn 
by the device to be powered, with a 
DMM set to read DC milfiamps, while 
the radio or cassette player is oper¬ 
ated from a set of batteries or an AC 
adapter 

Using batteries as the power source 
is the preferred method for detemnin- 


PARTS LIST FOR THE 
SWITCHING REGULATOR 

SEMICONDUCTORS 

U1—M AX63OCPA switching 
regulator {Harris Semiconductors), 
integrated circuit 

D!—1N58I9 Sehottky diode 

RESISTORS 

(All fixed resistors are !4-waU t 1% 
units, unless otherwise specified.) 

Ri—453,000-ohm or 274,000-ohm, 
metal-film (see text) 

R2—H30 t 000-ohm, carbon, 5 % 

CAPACITORS 

Cl—100-ji.E 10-WVDC, radial-lead 
electrolytic 

C2—IOQO-jlF, 10-WVDC, radial-lead 
electrolytic 

C3—100-pF, 50-WVDC, ccramic- 
disc 

ADDITIONAL PARTS AND 
MATERIALS 

PCi-PCS—0.5-volt photocell (see 
text.) 

LI—1-mH, 200-mA choke, DC 
resistance 5 ohms or less 

Printed-circuit materials, enclosure, 
wire, solder, hardware, etc. 


Ing load current since it will provide a 
more accurate reading. While mak¬ 
ing the measurement play the unit 
with the highest volume that you In¬ 
tend to use. 

The easiest way to make this mea¬ 
surement is to obtain a power-adapt¬ 
er plug that the fits the external power 
jack of the unit to be powered, and 
use an external power source (bat¬ 
teries or AC adapter) to operate the 
unit A DMM connected in series [as 
illustrated in Fig, 7) with one of the 
power leads and set to 200 mA DC will 
indicate the current drawn by the unit. 

Because there is no standard 
power-supply connection scheme 
from one manufacturer to another, 
one must be very careful about 
power-supply polarity when perform¬ 
ing this test. One way to check polarity 
of the jack on some units is to connect 
a pair of wires to. the adapter plug, 
insert the plug into the jack and use a 
DC voltmeter to check the polarity of 
the battery voltage appearing across 
the wires. That test requires batteries 
to be in the unit to provide voltage at 
the power jack, and will work if the 
plug does not automatically discon¬ 
nect the batteries. 
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Fig. 7 , The solar cell used in (his project must be selected according to the current 
draw of the device to be operated . That can be determined by actually measuring the 
current drawn by the device using a DMM set to read DC mill lamps, in a setup like 
that shown here , 


TABLE 1—TYPICAL CURRENT REQUIREMENT FOR 
PORTABLE RADIO AND CASSETTE PLAYERS 


Power Source/Drive 

Volts 

Mode 

Load Current 

2 aa cells/Walkman 

3 

Radio 

25 mA 

2 AA ceils/Walkman 

3 

Tape 

125 mA 

4 AA/C cells/Radio & cassette 

6 

Radio 

25 mA 

4 AA/C cells/Radio & cassette 

6 

Tape 

115 mA 

9-volt battery 

9 

Radio 

15 mA 


POsmvE 

OUTPUT 

WIRE 


SOLDER 
TO BACK 
SIDE 


CELL 
NEGATIVE 
TERMINAL 
ON FRONT 



SET OF 5 CELLS - 



NEGATIVE 

OUTPUT 

WIRE 


Fig. 8. This illustration shows the proper way to wire solar cells in series. The 
connections are made from the hack of the cell (positive terminal) to the silver colored 
band on the front of the cell (negative terminal). The free ends of the 8-ceil string is the 
connected to the circuit as shown in the schematic diagram. 


PARTS LIST FOR THE 
LINEAR REGULATOR 

SEMICONDUCTORS 

U2—-LM358N dual low-power op- 
amp, integrated circuit 

Ql—2N39G6 general-purpose PNP 
silicon transistor 

D2— 1N4I48 general-purpose silicon 
diode 

RESISTORS 

(All fixed resistors are 14-watt* 1% 
units, unless otherwise specified.) 

R3—26,100-ohm, metal-film 

R4—19,000-ohm, metal-film 

R5“i000-ohm, carbon, 5% 

CAPACITORS 

C4—100-p.F, 10-WVDC, radial-lead 
electrolytic 

C5—1000-p.F, 10-WVDC, radial-lead 
electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

PC I-PCS—0.5-volt photocell (see 
text) 

Printed-circuit materials, enclosure, 
wire, solder, hardware, etc. 

Note: The following parts are 

available from A. Caristi, 69 White 
Pond Road. Waldwick, NJ 07463: 
PC board (specify linear or 
switching regulator), $5.00; Ul, 
$11.50; U2, $2.75: LI* $5.50; Dl, 
$2,00; melal-fi I m-re si stor ki i 
(specify values), $2,00. Please add 
$3:00 postage/handling. New 
Jersey residents please add 
applicable sales tax. 


Another way to verify polarity (if on 
AC adapter for the unit In question Is 
available) is to plug the unit into a 117- 
volt AC receptacle and check the DC 
voltage at the output of the plug with 
a DC voltmeter 

Table 1 gives the approximate cur¬ 
rent drawn by several types of com¬ 
mon portable radio and cassette 
equipment Note that "radio only" op¬ 
eration requires significantly less cur¬ 
rent than cassette operation. That 
because the motor does not run 
when simply playing the radio. For 3- 
volt devices, the linear regulator cir¬ 
cuit is the best candidate. For that 
type of circuit the solar-cell array's 
output current should equal that of 
the unit to be powered. 

For 6- and 9-volt devices, the step- 
up switching regulator in Fig, 4 is the 
preferred circuit. In that case, the re¬ 
quired solar-cell current capacity 


must be calculated, using two simple 
equations, First calculate the radio/ 
tape player power input in milliwatts: 

mW - V x mA 

where V is the nominal regulated sup¬ 
ply voltage (4,8 or 7.2 volts) and mA Is 
the device's load current which was 
measured previously. 

Next calculate solar-cell current 
using a conservative estimate of 7Q% 
(07) for switching-regulator efficiency 
and a minimum solar-array output 
voltage of 3 volts under hazy sunlight; 

Solar-array current = mW/(0.7 x 3) 

where mW is the power input pre¬ 
viously calculated. Far example, for a 
typical cassette player that Is 
powered by 4 AA cells and draws 115- 
mA load current: 


mW - 4.8V x 115 mA = 552 
and: 

Solar-array current - 552/(0.7 X 3) = 
263 mA 

For the above example* a set of 
eight solar cells (rated at 300 mA) 
connected In series will be ideal for 
this application, 

Solar-Cell Assembly. Solar cells 
may be obtained individually or in 
groups connected in series to form an 
array. A typical solar cell, rated at 300 
mA, is available from Radio Shack 
(part number 276-124), Another good 
source far solar cells is Edmund Scien¬ 
tific Co. (101 E, Gloucester Pike, Barri¬ 
ngton, NJ 08007). 

(Continued on page 88) 






















Do you have a couple of old telephones sitting in your junkbox? This simple project 
will turn them into a useful intercom unit that works just like a real telephone system 


E ver wondered how Commis¬ 
sioner Gordon managed to 
raise Batman effortlessly on the 
hotline? Or have you ever been curi¬ 
ous to know how the White House/ 
Kremlin hotline works? Both systems 
are probably very similar to the 
Telephone Intercom described in this 
article. The intercom consists of two 
ordinary telephones that are inter¬ 
connected via a 2-wire interface cir¬ 
cuit. The circuit which features full- 
duplex operation (i.e, simultaneous 2- 
way conversation], can also be used 
to test telephones, modems, DTMF 
decoders, and facsimile and answer¬ 
ing machines, 

A stTipped-down version might also 
be used to make role-play training 
sessions more realistic at telephone 
counselling.services. In fact that is the 
purpose for which the circuit was ini¬ 
tially designed, 

To operate the Intercom, you simply 
lift one phone and the other phone 
rings, Lifting the second phone then 
stops the ringing and conversation 
can commence. The circuit does not 
reset until both telephone handsets 
are replaced. That prevents the first 


BY GREG SHERIDAN 

phone that's hung up from ringing un- 
til the second phone "clears/' It also 
allows one party to hang up and con¬ 
tinue the conversation on another ex¬ 
tension on the line, 

CAUTION: This intercom must not be 
connected to telephone company 
lines. It Is intended only for use on fines 
completely separate from Telephone 
company installations. 

An Introduction to Telephones* A 

telephone in Its on-hook (hung-up) 
state exhibits a capacitance and se¬ 
ries resistance between both legs of 
the line, That's the ringing circuit (see 
Fig, 1), An AC ringing signal will pass 
and cause the telephone bell to ring 
or the 'Tone ringer" to warble. When 
the phone is taken off-hook, a DC 
loop (mainly resistive) is connected 
across the line and DC flows, fed from 
the telephone exchange. The ex¬ 
change equipment detects the cur¬ 
rent flow and either stops the ring 
signal (for an incoming call) or sends 
a dial tone (for an outgoing call). 

When a phone rings, the ringing sig¬ 
nal is connected to one leg of the line 
and the return path is through the DC 


supply. When the telephone Is idle, 
the line voltage is usually around 48 
volts, although that's not critical. When 
the phone's handset is off-hook, a cur¬ 
rent of 20-30 mA (known as the loop 
current) flows through circuit. That cur¬ 
rent is sufficient to power the phone's 
transmitter (microphone), whether it is 
a modem electronic type with a built- 
in preamplifier or the original carbon- 
granule type. The loop current also 
powers any dialing circuitry, 

Our circuit emulates the above 
conditions, which makes it compati¬ 
ble with just about all types of tele¬ 
phones, However, there are a coupte 
of deviations from standard tele¬ 
phone practice. First, the circuit de¬ 
scribed herein uses a negative 
ground whereas telecommunications 
equipment generally use a positive 
ground. That convention was chosen 
to minimize electrolytic action in 
grounding stakes and the like, but is 
not applicable here. 

The ring's vdltage and frequency 
have also been altered to keep the 

‘This story first appeared In Silicon Chip , 
Australia [Way, 1992], and is reprinted with 
permission. 
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CURRENT 

LIMIT 



Fig . /. The basic telephone-ringing circuit. When one phone is taken off-hook t the ring 
relays in the other hop close and a ringing signal is applied to the second phone. 


project easy to build and the cost as 
low as possible. The normal ring signal 
is 75-90 volts rms at 25 Hz but by ex¬ 
perimentation, it was determined that 
that voltage and frequency are only 
required when driving aider tele¬ 
phones with real bells. 

Modern telephones usually rectify 
the incoming ring signal and regulate 
it to about 12 volts, which then be¬ 
comes the power supply for the ringer 
chip. So, for those phones, the ring 
voltage and frequency are not crit¬ 
ical. But, for applications where a 
higher ring voltage is required (gener¬ 
ally the 800-series phones and their 
Bakelite predecessors], a larger ring 
transformer can be used. 

Circuit Analysis, Figure 2 shows a 
complete schematic diagram of the 
Telephone intercom. Ail of the re¬ 
quired voltages are derived from two 
step-down power transformers. The 
first transformer (T1) provides a 4 12- 
voit rail (via D5 and U7) for the logic, 
plus around 46 volts DC, which Is used 
as the telephone "speech" voltage. 
The second transformer (T2) produces 
around 90-volts peg k-fo-peak (nomi¬ 
nally 30 volts rms), which is used as a 
ring signal. 

The whole circuit uses only four 
CMOS chips and two optoisolators to 
provide the logic and generate the 
ringing signal. Let's see how it works. 


A couple of Schmithtrigger inverter 
stages (Ul-a and Ul-b] provide buffer¬ 
ing and false triggering protection for 
phone t In the idle state, there is no 
DC flowing in the phone line, so US's 
internal LED is off. Thus, pin 1 of Ul-a is 
held high, which means that the out¬ 
put of Ul-b (at pin 12) is also high. 
Similarly, if phone 2 is on-hook, pin 10 
of Ul-d will be high. Those logic highs 
are fed to pins 5 and 6 of and gate U2- 
a to pins 5 and 6 of nor gate U3-a, to 
pin 13 of U2-c, and to pin 8 of U2-d. 

Assuming that both phones are ini¬ 
tially on-hook, the output of U2-a will 
also be high. That holds the RS flip-flop 
formed by U3-b and U3-c In the reset 
state, with Its q output [U3-b pin 10) low 
and its s output (U3-c pin 11) high. The 
set input of the RS flip-flop (pin 13 of 
U3-c) is fed from pin 4 of U3-a, which is 
currently at logic 0. 

If phone 1 is taken off-hook, current 
flows through US's Internal LED and 
turns on Its internal transistor. That pulls 
pin 1 of Ul-a lowand thus pin 8ofU3-b 
(reset) is also toggled low (via Ul-b and 
U2-a), which means that the flip-flop 
can now be toggled. Similarly, if 
phone 2 is taken off-hook, pin 3 of U1- 
c goes low, and pin 8 of U3-b goes low 
via Ul-d and U2-a, Gate U3-d detects 
any difference between the states of 
the two phones. When a difference is 
detected (/.e., when one phone Is 
taken off-hook), the output of U3-d at 


pin 3 goes high, turning on LED1 via 
transistor Q5 (actually, U2-a U3-a, and 
U3-d together form an xoagate to de¬ 
tect the different phone states). 

In addition, when U3-d's output 
goes high, pin 3 of U2-b also goes 
high. Depending on which phone 
was taken off-hook, pin 11 of U2-c or 
pin 10 of U2-d goes high, (Note: U2 Is a 
4081 quad 2-lnput and gate. When 
both inputs of a and gate are high, the 
gate output wilt be high.) Lefs assume 
that phone 1 has been taken off- 
hook. In that case, pin 10 of U2<i 
switches high and forward biases Q2. 
Transistor G2 subsequently turns on, 
activating ring relay K2 whenever G3 
in the ring circuit turns on. 

Similarly, If phone 2 is taken off-hook 
first, pin 11 of U2-c switches high and 
forward biases Q1 In other words, tak¬ 
ing phone 1 off-hook doses K2 and 
rings the bell on the other phone, and 
wee verso. 

Ring Circuit. Counter U4 and its sup¬ 
port components form the ring timer 
circuit It is normally held reset by Ul-e, 
but is activated when pin 3 of U2-b 
goes high and pin 8 of Ul-e switches 
low. That ensures that the counter Is 
only one "clock tick" off the beginning 
of the ringing cycle, rather than hav¬ 
ing to wait for possibly up to two sec¬ 
onds for the ringing cycle to begin. 

Gate Ul-f (a oscillator stage com¬ 
prised of one gate of a hex Schmitt 
trigger) clocks U4, which turns on Q3, 
activating ring relay K2 each time pins 
2 and 7 (output 1 and output 3 on U4) 
go high. It also switches interrupt tran¬ 
sistor G4 (via output 2) to generate the 
required ring cadence. The exact op¬ 
eration of the ring cadence gener¬ 
ator is described a little later on. Each 
time K2 is activated, its contacts close 
and the AC ring signal from trans¬ 
former T2 flows through phone 2, D13, 
R4, R3, and C7. 

If the calling phone goes back on- 
hook, pin 3 of U3-d goes low and the 
circuit reverts to the Idle condition. Al¬ 
ternatively, if the called party answers, 
pin 4 of U3-a goes high and toggles 
the flip-flop comprised of U3-b and 
U3-c. That sets pin 11 of U3-c (§] low 
which in turn, forces pin 3 of U2-b low, 
stopping the ring. 

Conversation can now proceed, 
with the audio signal coupled via T3 
(the 600:600-ohm telephone-coup- 
ling transformer). When on© party 












































Fig. 2. The complete schematic diagram for the Telephone Intercom is shown here. 
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subsequently replaces the handset 
pin 3 of U3-d goes high and attempts 
to ring the idle phone. Ringing will not 
proceed, however because s output 
of the flip-flop is set (low), thus depriv¬ 
ing U2-b of the required logic high. 

The flip-flop remains set until both 
handsets are replaced and L)2-a re¬ 
sets the logic to its standby state. The 
Intercom is then ready for another call 
attempt. 

Ring Sequence. The ring cadence 
can be easily customized to suit your 
application. This circuit was originally 
designed for use in Austral la. There the 
standard ring has the following pat¬ 
tern: 400 ms on, 200 ms off, 400 ms on, 
2 s off, and then repeats. To generate 
that sequence, we would normally re¬ 
quire a 200-ms dock period and a 
counter with 15 outputs (l.e, we would 
have to use two counter IC's in cas¬ 
cade). Another way Ss to use a single 
standard decade counter the 4017, 
and add logic to make It suit the ap¬ 
plication. 

In this circuit U4 is fed from a 2,5-Hz 
clock (Ul-f) which provides a period of 
400-ms per step. However os the out¬ 
put corresponding to the 200-ms off 
period goes high (output 2 at pin 4), 
the dock is doubled in speed to give 
the required 200-ms period. This is 
easily accomplished using PNP tran¬ 
sistor Q4, which has a 10-nF capacitor 
(C5) wired between its emitter and 
collector 

In operation, Q4 is normally con¬ 
ducting and C5 is short circuited. 
However, when pin 4 of U4 goes high, 
it turns off G4, placing C5 In series with 
C4 [another 10-^F capacitor in the 
clock's timing circuit). 

Because the two capacitors are In 
series and of the some value, the total 
capacitance seen by Ul-f is now 
halved. The dock, therefore, doubles 
Its frequency giving one 200-nns burst 
to step the counter past output 2. 
When output 3 (U4 pin 7) goes high, 
G4 again turns on, and the clock re¬ 
verts to its 400-ms period. Diode D8 
resets the counter when pin 11 of U4 
goes high to limit the off period to 2 s 
following the second 400-ms ring. The 
ring sequence is then repeated. 

Although Fig. 2 shows the circuit ar¬ 
rangement for the Australian ring 
standard, you can easily customize 
the ring signal to suit your own require- 
44 ments, For example, the clock fre- 



Fig. 3, Here is ihe full-size printed-circuit pattern for the Telephone intercom's logic- 
circuit board . 
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The two printed-circuit boards arc housed in a metal case , The boards are mourned in 
the case on ¥ 4 -inch spacers ami secured in place with machine screws and nuts. The 
screw terminals on the rear panel provide the connections for the tines to each 
telephone . 













































Note that RJ and R4 (the two 1.2k. 1-watt t loop-current limiting resistors) are mounted 
on PC-hoard wiring pins; that's done to make it easier to replace them should it he 
necessary to reduce their value for telephone lines of considerable length. Generally, 
you should aim for loop currents of 10-25 mA. You can check that current by 
connecting your multimeter across each telephone while it is on-hook. 


RESISTORS 

(AH fixed resistors are 5 />watt, 1% 
units, unless otherwise noted.) 
Rl ? R4—1200-ohm, 1-watt 
R2, R3, R20—220-ohm 
R 5, R6—150-ohm 


quency can be adjusted over a wide 
range via RI7, or the ringing se¬ 
quence can be changed by using 
different counter outputs. If you don't 
desire any "ring-ring" cadence, omit 
G4 and replace C5 with a jumper. 

Construction. Building the Tele¬ 
phone Intercom is straightforward, 
with most of the parts mounted on 
two printed-circuit boards. One 
board contains all the logic circuitry 
(see Fig. 3), whife the second board 
(shown in Fig. 4] carries the power- 
supply components, 

Editor's note: This project was origi¬ 
nally designed in Australia, The boards 
were designed to accommodate 
components commonly available 
there. While identical or similar com¬ 
ponents are also commonly avail¬ 
able here f in some cases — par¬ 
ticularly the transformers and relays — 
pinouts and mechanical dimensions 
may vary. To accommodate domes¬ 
tic components, the board design 
may need to be modified somewhat ; 
Alternately, those components can 
be mounted off-board and connec¬ 
tions made via jumpers , 

Etch the boards using any standard 
technique. Once the boards are dry 
check them for damaged, missing, or 
incomplete traces. If airs well drill the 
boards, making sure that the mount¬ 
ing holes for the large-lead compo¬ 
nents (transformers, capacitors, relays, 
etc,), are large enough. 

Figures 5 and 6 are the parts-place- 
ment diagrams for the logic and 
power-supply boards (Figs, 3 and 4), 
respectively, Starting with the power- 
supply begin construction by install¬ 
ing printed-circuit wiring pins atalf ex¬ 
ternal wiring points on the board, then 
install U7 (the 12-volt regulator), the 
capacitors (C2, C3, and C7), and the 
transformers (T1 and T2), 

Moving to the logic board, install 
the five jumper wires before mounting 
any of the other parts (one jumper 
runs beneath two IC's). Once the jum¬ 
pers are installed, install printed-cir¬ 
cuit wiring pins at the external wiring 
points and install the remaining ports 
as shown, leaving the relays and 
transformer until last, it is recom¬ 
mended that sockets be provided for 
alf of the DIP IC's, You should also install 
printed-circuit wiring pins at the 
mounting points for the two 1.2k aur¬ 
al case measuring approximately 


PARTS LIST FOR THE 
TELEPHONE INTERCOM 


SEMICONDUCTORS 

UI—74C14/40106 hex inverting 
Schmitt trigger, integrated circuit 

U2—4081B quad two-input and gate, 
integrated circuit 

U3—4001B quad two-input nor gate, 
integrated circuit 

U4—4017B decade counter, 
integrated circuit 

U5, U6—4N25 optoisolator/coupler, 
integrated circuit 

QI-Q3, Q5—BC547, ECG123AP, or 
similar general-purpose NPN 
silicon transistors 

Q4—BC557, ECG159, or similar, 
general-purpose PNP silicon 
transistor 

D1-D7—|N4004 1-amp, 400-P1V 
silicon rectifier diode 

D8-D11—1N914 or 1N4148 general- 
purpose small-signal silicon diode 

D12, 013—^3.3-volt, l-wattZener 
diode 

LEDI—5mm green light-emitting 
diode 

LED2—5mm orange light-emitting 
diode 


R7, R8, R15-—1 GO,000-ohm 

R9, RIO—47,000-ohm 

R11-R13, Rt6, R18* 10,000- 

ohm 

R14, R2G—680-ohm 

R17—-100,000-ohm| h ori zont a I 
trimmer potentiometer 

CAPACITORS 

Cl, C3, C6—1-p.F, 25-WVDC, 
electrolytic 

C2—1000-|xF t 35-WVDC, 
electrolytic 

C4, C5—10-25-WVDC, 
electrolytic 

C7—3300-p.F, 63-WVDC, 
electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

T1—30-voIL center-tapped, 250-mA T 
PC-mount transformer 

T2—30- or 48-volt, center-tapped, 
250-mA, PC-mount transformer 
(see text) 

T3—600:600-ohm telephone 
coupling transformer 

KL K2—12-voH DPDT relay 

Printed-circuit materials, two 
telephones (see text), metal 
enclosure (see text), ^terminal 
molded AC power plug with line 
cord, LED bezels, quad telephone- 
station cable, printed-circuit wiring 
pins, wire* solder, hardware, etc. 
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Fig. 4, The printed-circuit pattern for the intercom's power-supply hoard is shown here 
fid I size ♦ 



Fig- 5 . This diagram shows the parts-placement and orientation for the Intercom's 
logic circtdf board. Note that the two f .2k, hwatt current-limiting resistors (RI and 
R4) are soldered to PC-hoard wiring pins (see text). 


rent-limiting resistors, RI and R4, since when the circuit is operational. 

46 their values may have to be adjusted The prototype was housed in a met- 


WA x 3Vg x 6Va inches. Begin pre¬ 
paring the enclosure by drilling 
mounting hales in the front panel for 
the two LED's; then drill the rear panel 
to accept the AC ttne-cord and its 
strain relief, a grounding-iug mount¬ 
ing screw and the screw terminals for 
the telephone lines. 

The two printed-circuit boards can 
be used as templates to mark out their 
mounting holes on the bottom of the 
case. Once all of the necessary holes 
have been drilled, secure the line 
cord to the case using the strain relief, 
and solder the hot and neutral leads 
to the power-supply board. 

The ground lead is connected to 
the grounding lug on the rear panel. 
That lead should be made longer 
than the hot and neutral leads, so that 
it will be the iast to break If the strain 
relief comes loose. Once the line- 
cord wiring has been completed, 
mount the two boards in the case on 
Vd-inch standoffs and secure them 
using screws, nuts, and star washers. 
The remainder of the wiring can now 
be compieted as shown in Figs. 5 and 
6, That includes a 4-wire connection 
between the two boards, plus wiring 
from the logic board to the front and 
rear panels. Quad-conductor tele¬ 
phone-station wire can be used to 
interconnect the two circuit boards. 

Testing* Before applying power, go 
over the project carefully, checking 
for wiring errors; In particular, check 
that all parts are correctly oriented 
and that the line cord is held securely 
In piace by the strain relief, If all seems 
well, switch on the power and check 
the supply voltages. 

The output of U7 (the 12-volt reg¬ 
ulator) should be at +12 volts, as 
should pin 14 of U1, U2, and U3, and 
pin 16 of U4. The positive terminal of 
C7 (the 3300-filter capacitor) 
should be at about +46 volts. Exercise 
caution when making these mea¬ 
surements, as line voltages are pres¬ 
ent on the underside of the power- 
supply board. 

Assuming that the supply voltages 
check out, short pins 4 and 5 of one of 
the optoisoiators (U5 and U6). One of 
ring relays should now begin operat¬ 
ing, following the programmed ring 
sequence. 

Trimmer potentiometer R17 can 
now be adjusted to give the correct 
(Continued on page 39) 
























































BY D. DEREK VERNER 


Is it a parallel circuit or is 
it a series circuit? You’ll have 
loads of fun watching your friends 
try to figure it out for themselves. 


A NON-SERIOUS 

CIRCUIT 


E very reader of this magazine is 
familiar with the difference be¬ 
tween a parallel circuit and a 
series circuit. The parallel circuit 
shown In Fig. 1A allows independent 
control over each lamp: SI turns II on 
or off independent of S2, while S2 op¬ 
erates 12 without regard to the posi¬ 
tion of SI In the series circuit shown in 
Fig. IB both switches must be closed in 
order to light the lamps, and If either is 
opened, both lamps go out. There is 
no Independent control of the lamps. 
That's where the Non-Serious Circuit 
comes in. The unit consists of two 
color-coded switches (one yellow 
one red), and two bulbs of corre¬ 
sponding color Since the compo¬ 
nents and wiring are clearly visible 
through the dear plastic box they are 
in r you can see that the switches and 
lamps are wired in series. 

However if you plug the unit in and 
flip a switch, only its like-colored lamp 
ts affected! Flip the other switch and 
the other lamp goes off. At this point 
you'd be wondering whafs going on 
here? As an experiment you might try 
switching the bulbs, but to no avail; 
the red switch stili operates the red 
bulb, and the yellow switch controls 
the yellow bulb. 

Very astute readers may have al¬ 
ready figured out the circuit, if you 


is AC and each lamp lights during the 
approbate half cycle. 

Parts Selection, You probably have 
ail the ports necessary to build the 
Non-Serious Circuit in your Junkbox. 
Any dear plastic box large enough to 
house the components will serve for 
the enclosure. The lamps can be any 
fow-wattage AC bulbs with an Inter- 
mediate-size brass base. Most Ameri¬ 
can-made bulbs these days are 
made with aluminum bases that are 
not suitable for this project because It 
is hard to solder to the shell. If you use 
Christmas-tree bulbs, as 1 did, choose 
red and yellow ones as they light with 
more apparent brightness than blue 
or green when fed half-wave AC. 

Although your hardware store prob¬ 
ably also stocks a large selection of 
intermediate-size lamp sockets, the 
best choice is the brass shell removed 
from a composition-type Christmas- 
light string. That is because the shells 
cannot be "gimmicked" in any way 
that wouldn't be readily apparent 

The toggle switches must be of a 
type that can be easily disassembled. 
The ones shown are held together 
with two small screws. Although no- 
longer listed in their current catalog, if 
might be possible that your local Ra¬ 
dio Shack has them still on the shelf as 
item 275-602 or in their toggle-switch 
assortment as item 275-322. However, 
any SPST switch that can be neatly 
disassembled and re-assembled will 
do. 

The diodes can be 1N4002's or any 


haven't yet, don t feel too 
bod, this circuit has been 
known to confuse and mystify 
electronically sophisticated en¬ 
gineers. \ built the first version of it 
when my son was studying parallel 
and series circuits In a technology 
class In junior high school. He brought 
it info class and asked his teacher why 
it didn't work properly. Believe me, the 
teacher almost went crazy trying to 
explain it. The secret is that each lamp 
and switch contains a concealed 
component. 


How it Works- As can be seen in Fig. 
2, the concealed components are 
rectifier diodes connected as shown. 
With both switches open there can be 
no current flow because the diodes 
wired across them block current in 
both directions. 

Let's suppose we close SI Let's also 
assume that during the first half-cycle 
of the power line's waveform current 
flows in a clockwise direction around 
the circuit. At II the current encounters 
D1, which blocks it so it travels through 
the lamp (11) instead, lighting it (at half 
power). Next the current approaches 
12, where D2 effectively shorts out the 
lamp. At S2 the current passes readily 
through D4 and on through SI, which 
is closed. 

On the next half cycle when the 
current attempts to travel counter¬ 
clockwise through the circuit it is sim¬ 
ply blocked by D4. The overall effect is 
that lamp II appears tit and 12 is out 
When S2 is closed as well, the current 
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Fig . L The operation of a normal parallel circuit (A) or straightforward series circuit 
(B) is easy to figure our if you have a little knowledge of electronics . 



Fig, 2 . This is the Non-Setious Circuit, If you follow each alternation of the AC line 
current around the loop for various settings of SI and S2 you'll soon see how confusing 
the circuit would appear to the unsuspecting. 



The diodes in the foreground are all capable of handling at least l amp at a peak 
reverse voltage of 100 volts. The smaller ones are easier to conceal inside the switch 
housing as shown * 


others rated at least 1 amp at 100 PN 
These are generally available in the 
DO-14 size, which i$ less than a 
quarter-inch long- Th© smaller size 
makes it easier to conceal the diodes 
In the switches and lamp bases. 

If you opt for the brass shells from 
some Christmas lights, you will have to 
devise a way to mount them so that 
the shell is not exposed (presenting a 
shock hazard). I epoxied mine Into 


suitably countersunk hales in a small 
strip of acrylic plastic mounted inside 
the box by means of 6-32 screws. 
Slightly smaller holes In the top of the 
box allow the bulbs to be Inserted, but 
preventthe shells from protruding out¬ 
side the box. 

To remove the bases from the 
lamps, you will need a propane torch 
and a pair of gas pliers. Wrap the bulb 
In a doth with the base exposed and 


PARTS LIST FOR THE NON- 
SERIOUS CIRCUIT 

SEMICONDUCTORS 

D1-D4—1N4002 1-amp, 100-P1V, 
rectifying diode (see text) 

ADDITIONAL PARTS AND 
MATERIALS 

11 1 12—Christmas-light bulb 

Sh S2—SPST power switch (see 
text) 

PLl— AC linecord and plug 

Clear-plastic case, two Christmas- 
light sdckets, wire, solder, etc. 

put on a pair of goggles. (Although I 
have never had a bulb break during 
this operation, it Is always better to be 
safe than sorry.) Heat the base of the 
lamp In the flame of the torch, and 
with the pliers keep testing the bond 
by twisting ft slightly, it shouldn't take 
much heat before the base loosens. 
As soon as it is free, turn off the torch 
and set the bulb down to cool, ff the 
base and the bulb are stilt connected 
by wires soldered to the center con¬ 
tact and to the shell, carefully un¬ 
solder the connections. 

With a penknife, scrape out the 
remnants of the composition material 
from the base of the lamp and from 
the interior of the shell. The material is 
brittle and can be easily removed. 
Clean the two exposed copper wires 
carefully by scraping or using fine 
sandpaper. Tinning the wires wifi 
make the next operation easier. 

Clip the cathode lead of the diode 
{usually marked with a band), leaving 
about Va inch of lead. Wrap one of the 
wires from the lamp around the short¬ 
ened lead close to the body of the 
component. Also wrap the lead with a 
short length of bare, tinned, solid 
hookup wire. Using a heat sink on the 
diode, solder the connection. Insert 
the stubby length of lead into the 
space between the evacuation tube 
and the remainder of the bulb. Take 
care not to fracture the fragile gfoss 
evacuation tube. Slip a small piece of 
spaghetti aver the other wire from the 
lamp and solder ft to the anode of the 
diode. 

Examine the brass shell and locate 
the point on its rim where the wire was 
previously soldered, File a small notch 
in the rim large enough to clear the 
piece of hook-up wire installed in the 
previous step. Check the center con- 
(Confinued on page 93) 
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Paperback Books 


GREAT PAPERBACKS AT SPECIAL PRICES 


□ COMPUTER HOBBYISTS 
HANDBOOK—BP251— 
$8.95 

Subjects covered include 
microprocessors and their 
register sets; interfacing serial, 
paralley, monitor, games and 
MIDI ports; numbering systems, 
operating systems and computer 
graphics. While the book is 
aimed at the computer hobbyist, 
it should also prove useful to 
anyone who intends to use a 
computer to follow their 
Interests. 


Further 

Practical 

Electronics 

Calculations 

Formulae 


and 
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□ FURTHER PRACTICAL 
ELECTRONICS 
CALCULATIONS— 

BP144—$9.00 

450 pages crammed full of all the 
formulae you are likely to need 
Covers Electricity, Electrostatics, 
Electromagnetism, Complex 
Numbers, Amplifiers, Signal 
Generation and Processing, 
Communications, Statistics. 
Reliability, Audio, Radio Systems, 
Transmission Lines, Digital Logic, 
Power Supplies, Then there’s an 
appendix of Conversion Factors, 
Mathematical Formulae and 
more. 


□ INTERNATIONAL RADIO 
STATIONS GUIDE— 

BP255—$9,95 

Provides the casual listener, 
amateur radio DXer and the 
professional radio monitor with 
an essential reference work 
designed as a guide for the 
complex radio bands 

Includes coverage on Listening to 
Short Wave Radio, ITU Country 
Codes, Worldwide Radio 
Stations, European Long Wave 
and Medium Wave Stations, 
Broadcasts in English and more. 



Inters s Dona) 
Rscio Stations 



SR Shore 


□ WIRELESS & 

ELECTRICAL 

CYCLOPEDIA—ETTI—$5.75 

A slice ot history, This early 
electronics catalog was issued in 
1918. It consists of 176 pages 
that document the early history of 
electricity, radio and electronics. 

It was the “bible” of the electrical 
experimenter of the period. Take 
a look at history and see how far 
we have come. And by the way, 
don't try to order any of the 
merchandise shown, it H s unlikely 
that ft will be available. And if it 
is. the prices wifi be many times 
higher. 


ELECTRONIC TECHNOLOGY TODAY INC, 

RO. Box 240, Massapequa Park, NY 11762-0240 


SHIPPING CHARGES IN 
USA AND CANADA 


Name_ 

Address. 


City. 


-Stale . 


2io. 


P493 


SO.01 to $5.00... 
£5.01 to £10,00.. 
$10.01 to 20.00.. 
$20.01 lo 30,00 . 
S30 m to 40.00 . 
£40.01 to 50.00 
£50.01 and above 


..$1,50 
.$2.50 
$3.50 
$4.50 
£5.50 
. $6.50 
sa.oo 


SORRY No orders accepted 
outside ot USA & Canada 

Total price of merchandise .... 
Shipping (see chart). 

Subtotal... 

Sales Tax (NYS only). 

To til End wed ... 


Number of books ordered □ 


All payments must be in U S. funds 
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Build or Upgrade Your PC! 


PC-Build specializes in computer kits anti components. Our staff of system consultants will work with you to develop the machine 
you're looking for, at the right price. You can choose one of our standard kits or create your own machine using our custom kit option. 


Our kits are 100% compatible PCs that perform as well as (or better than) a comparably configured Compaq or Dell (Based on Norton 
S3 ratings). But you get more than just a fast PC, You go inside the case and learn hardware secrets by doing it yourself. Future 
upgrades and repairs are a snap — after all you've built it yourself! ___ 


You can't beat our services. We offer: 

* A full line of FCC class B approved kits (from 386SX to 486DX/2) 

* 30 day ’’You Can Build It" guarantee 

* Our famous step-by-step instruction manual with special sections on 
Computer Basics and Troubleshooting 

* Integrated kit building video 
- I year warranty on parts 

* Top quality components from manufacturers like Seagate, Chinon, and 
Hewlett Packard 

* One of the best technical support hotlines in the business 



Call today for more information: 1 - 800 - 798-6363 

© 1992 Discovery Curve, Inc. All brands and product n*m« im trademarks of r»petd*c companies. AJJ rfgfu rwerved. 


Discovery Curve, Inc. 

40 Grove Street 
Wellesley, MA 02181 

(617) 235-5363 FAX (617) 235-5223 

The Leader in "Build It Yourself" Computers 



"We highly recommend that you build it 
yourself and that you use the DX 3000 or 
any other kit from PC-Build,,. the experi¬ 
ence and knowledge gained is priceless " 

li The quality of all kit components is very 
high,., one of the best construction manu¬ 
als we've seen." 

PC-Upgrade Magazine 
December 1992, Vol 1 VII 
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QUALITY PARTS • DISCOUNT PRICES * FAST SHIPPING 



85 BUTTON KEYBOARD 


Honeywell! 85ST23-L-J. 85 key corrpuler- 
type key+xwxd Standard QWERTY keyboard 
with 10 furtdlon keys across the Top and num¬ 
ber pad on right side with other function keys. 
SoGd 14" X 5" metal frame. Charcoal keys 
With white lettering, Terminal ee to two vinyl 
ribbon cables. 2S conductors. Logic board with 
3 green led* can be u&ly removed I! desired, 
CAT# KP-65 13.00 each 



SONY VIDEO 
CASSETTES (USED) 



Used and bulk erased. In new 
condition these high quality cas¬ 
settes would sell for considerably 
more. A great deal for 8mm cam- 
confer users, CAT# VCU-8 
$2.50 each ■ 5 tor HI.00 


GENERAL USE 
AC SWITCH 


Levitan, Standard 
SPST, 1 5 amp AC 
switch. Brown, 
Screw terminals. 
FHs all standard 
wall switch boxes, 
CAT# ET1-1 
2 for $1.00 


12 Volt 2 Amp 
Transformer 


Same as Mouse* 
i 41FGG20. 

12 VCT, 2 Anp 
power transformer.^ 
2 , X23S*X21CT. 2,W mount¬ 
ing cantons. PlglaJI leads. 

CAT# TX-122A $4.00 each 
10 for $37.50 




L.E.D/S 


Surface mount 
L ED chip. 

Clear when oft; green when II. 
Very liny - whole unh J» 0,115* 
X 0.055- X 0.05* thick. Irrm 
(0,04") tena diameter. GokJ- 
platod mounting surfaces for 
superior conductivity. 

CAT# SMLED2 10 for $2.00 

100 for * 18.00 
1000 for $140.00 

Standard JUMBO 

Diffused T 1 -3/4 size (5 mm) 


RED CAT# LED-1 
10 for $1,50 *100 for 113,00 
GREEN CAT# LED-2 
10 lor $2.00 * 100 for $17.00 
YELLOW CAT# LED-3 
10 for $2.00 - 100 for $17.00 

REDUCED PRICES 

FLASHING LED 

W built In flashing circuit 
5 volt operation. T 1-3/4 
{5mrr$ 


RED fOC each 
CAT# LED-4 10 tor $4.75 
GREEN 75# each 
CAT# LED-4G 10 for $7.00 
YELLOW 75# each 
CAT# LECMY 10 for $7.00 

LED HOLDER 

Two piece holder. —. 

CAT# HLEO n 

10 for 05# U 


SPECIALS 


1/4" HEATSHR1NK 
6 ft. length. Shrink# to 1 f8T. Black. 
CAT# HUG*l4e $1.25 each 
10 for $10,00 

2N6028 TO*92 
PROGRAMMABLE 
UNIJUNCTION TRANSISTOR 

CAT# 2N6H31 3 for $1.00 

100 for 125,00 


12 VOLTD.C. 
GEAR MOTORS 


Designed lor 
automobile power 
window#, these 
worm gear driver 



Installed, but never 
used due to a defect 
In the mounting 
screws. Many of 
them still ham 

broken screws En the mounting holes, 
but w» have found that they remove 
easBy with 'easy-txiT type bolt term¬ 
er*. The motors and gear mechanism! 
are in ex&alert condition. 90 RPM 0 
12 Vdc, 2 amps, 7JS5* long X 3 3/4" 
wide 1 AS' thick. Three mounting holes 
to triangular pan am. The final drfot is 
s 0,75* diameter gear. There are two 
miiTw-rnag* styles, one for left and me 
for right hard windows. 

Right side motor 
CAT# 1AOT-0H $10.00 sac* 

Left side motor 
CAT# MO T-#L $10.00 each 
Oneofeedi CAT# MOT-QflL $18.00 


CABLE TIES ( TIE WRAPS) 


Cat# 


Mn.TwHU 

Cot w 

Max. 

IS 

1QD 

1000 


Length 

Strength 


aundte Dta. 




TR-400 

4’ 

18 bs 

neuirsl 

16/16r 

.30 

$2.50 

$15.00 

UMOOB 

4’ 

18 bs 

black 

15/1 r 

.35 

$3.00 

$17.50 

TR-6O0 

e* 

30 be 

neuttel 

i vr 

,50 

$4.00 

$30.00 

TR40CB 

r 

30 bs 

black 

1 1 / 2 * 

.50 

$4.00 

$30.00 

TR-8Q0 

fl¬ 

50 bs 

neutral 

T 374" 

.60 

$5.00 

$40.00 

TR-80GB 

a¬ 

50 be 

bladt 

1 3/4“ 

,70 

$6,00 

$50,00 

TN-tlOO 

ir 

50 b* 

neutral 

3P 

,70 

$6.00 

$50.00 

THlWOfl 

ir 

50 to* 

black 

3* 

,80 

$7.00 

$60.00 

IB-1500 

15" 

50 b* 

neuirsl 

4* 

$1.00 

$8.00 

$70.00 

Heavy- duly 15* Cable tie. 






TfltSOOHD 

16- 

1201b* 

neutral 

4 1/4’ 

$1.60 

$12.00 

$100.00 


A.C. Line Cord 


5 1 Black 1872 A.C* power cords. SPT-1insulation. Polarized plug, 
CAT# LCAC-7 2 for $1.00 ■ 100 for $45.00 ■ 1000 for $400.00 


D.C. Wall Transformers (120 vac INPUT) 


Vtete 

An** 

Mvaefyw 


Caw 

Price 

4 Vdc 

70 ma. 

2.5 nwtou 

negative 

DCTX-m 

$200 

8.3 Vdc 

10 rm. 

battery snap 

DCTX-B310 

*1^0 

12 Vdc 

100 ma. 

2,1 mmco-aa 

negative 

DCTX-1210 

$2.50 

12 Vdc 

500 ma 

21 mmoo-*« 

negative 

DCTX-125 

$4.50 

12 Vdc 

800 ma. 

25 rrm co-ax 

poaHhm 

DCTX-1201 

$5-25 

12 Vdc 

1 Anp 

none 


DC1X-121 

$6.50 

14 Vdc 

700 ma. 

1.3 ntn cxj-ax 

negative 

0CTX-14TO 

$5.25 

15 Vdc 

400 ma. 

25 mm co-ax 

negodive 

DC TX-1540 

$4.50 

17 Vdc 

210 ma. 

none 

DCTX-1721 

$1,50 



SPECIAL DEALffi 
12 Vdc 300 mu, WALL 
TRANSFORMERS 


New 12 Vdc, 

300 ma wall 
transfer mem. 

Cord 

terminates 
to bars wire. 

Large quantity salable, 
CAT# DCTX-1231 $2.25 each 
10 for $20.00 
lOOfCK f 1S5.00 


4 (USED) AAA 
RECHARGEABLE 
BATTERIES 


Battery pack with 4 AAA 
nldtef-cadmkim bafteris" 
in series to make a 
4.8 vc* pock. Batteries 
can be teparatad 
and reconfigured it 
desired Terminated 


RECHARGEABLE 
Get I Cell Batteries 


Maintenance free, rechargeable battery. 
Useable In any position, 

6 VOLTS @> 1,2 AMP/HOURS 

Size: 3.81’ X 



1 


by 4 pto female connector 
(O r centers) on 4’ feeds. 
CAT# MC&43U $3,00 / peck 


LASER 

POWER SUPPL Y 


HALL EFFECT 
Keyboard Switch 


Micraswftch# 4A2B 
Keyboard switch 
containing a 2 pole 
hall effect sensor. 
Sensor Is easily 
removable and 
uaesbte for other projects. 
Senaor is 0.53* X 05i‘ X 0.04*, 
CAT# HE8W4 4 for *1.00 
10 for $2-00 - 100 far $15.00 





ELECTROLUMiNESCENT 

BACKLIGHTS 



Epary encapsulated 1 power 
supply for up to 2 mW tweri, 

4 VTX 1 1/STX 1 7/lflT. 
input: S Vdc & 1 arrp. Output 
starting voltage: 7 to 8 kV. Op¬ 
erating voiage; 1,1 to 1,5 kV 
Operating ament 4 to 6 mA. 
Recessed 0.26" quick connect 
terminal for output Color 
coded wire leads for Input, 

CAT # LPS-1 $35.00 each 




Ai Isstl A low cost olectrolu mines coni 
glow strip and Inverter. The inverter cir¬ 
cuit changes 3 or 6 Vdc to approximad*- 
ly 100 Vac, the voyage required to «ghi 
the gtowsirp, Lumtoeecent surface area 
H 1.7" X 2.25", The strip Is a salmon col¬ 
or In Its off state, and gbwt white when 
energized. The circuit board k 22" XI’. 
Q tow strip and drculry can be removed 
■oily from plastic housing, dee) for 
•pedal lighting effects. 

CKIzen# 92TA operate* on 38 Vdc 
CAT# BLIL92 $3,50 each 
LARGE QUANTITY AVAILABLE 
10 for $32.00 -100 for $275.00 


ORDER TOLL FREE 1-800-826-5432 


Call Or Write 
For A 

Free 64 Page 
Catalog 

Outside the U.S.A. 
send $2,00 postage. 


FAX (818) 781-2653 • INFORMATION (818) 904-0524 

Minimum Order $10.00 - AH Orders Can Be Charged To Visa, Mastercard Or Discover Card * 
Checks and Money Orders Accepted % Mail • California, Add Sales Tax * No C.O.D. - 
Shipping And Handling $3.50 for the 48 Continental United States - All Others Including Alaska, Hawaii, 
P.R . And Canada Must Pay Full Shipping * Quantities Limited ■ Prices Subject to change without notice. 



MAIL ORDERS TO: ALL ELECTRONICS CORP ■ P.O. BOX 567 - VAN NUYS, CA 91408 
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Don't Get 



Spiked 

By 

High Cable 
Rental Fees! 


It's Time To Own Your Cable TV 

Descramblers & 
Converters 


Jerrold, Scientific Atlanta, Zenith, Pioneer, Tocom, Oak, Hamlin, Eagle 
For A Free Catalog or Questions Call Toll Free 


1 - 800 - 729-1776 

30 Day W jk One Year 

No-Risk Warranty 

r ™ AL per ‘°° VTRONICS In Writing 


7914 West Dodge Road #334 Omaha, NE 68137 






































The Choice of Industry Since 1956! 
Now Available for Consumer Use! 


\-7 'v-7 



Rejuvenating 
Solution for 
Electrical 
Applications 


High Penetrating 
Lubricant for 
Mechanical 
Applications 


ft Improves & Protects 
Electrical Connections 
ft Reduces Intermittent 
Connection Failures 
ft Cleans & Preserves 
ft Removes Corrosion 
& Oxidation 
ft Reduces Arcing & RFI 


ft Superior Lubrication 
ft Seals & Protects 
☆ Displaces Moisture 
ft Loosens Parts/ 

Stops Squeaks 
ft Reduces Corrosion 
ft Migrates & Coats 
Entire Surface 


(Part No. E5S-6) 

New advanced formula for cleaning, deoxidizing, preserving 
and improving conductivity on electrical connections and con¬ 
tacts. 

Ideal for use on: batteries, switches, edge connectors (comput¬ 
ers, video games), plugs/sockets, tuners, potentiometers, power 
tools, commutators/brushes, fuses/holders, terminals, relays, 
model car/train tracks, musical instruments (strings, controls), 
etc. No ozone-depleting CFC's. 


(Part No. M5S-6) 

New advanced formula for superior lubrication and protection 
from corrosion. Due to its excellent migration (spreading) 
properties, a little bit is all you need for each application. 

Ideal for use on: tools, sliding parts, hinges, bearings, 
chains, locks, wet ignitions/parts, fishing reels, toys, gears, 
zippers, linkages, window cranks, springs, moving parts, etc. 
No ozone-depleting CFC's. 




Ill — 


Caig Products... 

used by those who demand the best! 


Amp?* 

Bell* Howell 
Gocmg 

Capita! Records 
Dolby Laboratories 
General Electric 


Hewlett Packard 
Honeywell 
John Fluke 
McIntosh Labs 
Motorola 
Nakamichi 


RCA 

Switchtraft 
Tektronix 
Tern Instruments 
Xerox Corporation 
...and manymore! 


P 


Marine | Avionics | CwnmunicaiionsH Electrical m Computer ■ Audio/Video 



LABORATORIES, INC. 

"Environmentally Conscious" 


16744 West Bernardo Dr. 
San Diego, CA 92127-1904 
Phone: (619)451-1799 
FAX: (619)451-2799 
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CircuitMaker'* 1 3.0 

Integrated Schematic Capture and Digital Simulation lor Macintosh 


After extensive reviews the experts agree, CircuitMaker offers outstanding 
functionality, versatility, support, and value. It is unquestionably the best buy! 
Functionality 

* Quickly and easily draw any schematic diagram including electronic, electrical, network, process control, and more 

* Run a fully interactive simulation of the digital portion of the schematic with live on-screen display of circuit 
behavior and logic analyzer timing display 

* Use the powerful ‘trace” feature to view the state of every node in the circuit simultaneously as the simulation runs 

* Edit using advanced features such as smart wires, mbberband move, stylized text, undo, cut, copy and paste 

* Expand CircuitMaker to fit your exact needs by creating your own symbols and functional macro devices 

* Export schematics for use in desktop publishing, word processing, and FCB layout programs 

Versatility 

* CircuitMaker is simple enough for the beginner and powerful enough for the seasoned electronics professional 

Support 

* We offer free unlimited technical support; you will talk to a knowledgeable electronics engineer when you call 

Value 

* CircuitMaker 3.0 - $200 Demo Disk - $10 Mention this ad and receive free next day delivery 


■>'ii Microcode Engineering 

O Nniili 20‘S \\ ,‘>,i < )ifin. t 1 S-1057 
~ •- 1 v ,, ILL (Milled -M7U I \\iNUl |22<vf>5.U 
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CABLE TV 


Converters & Descramblers 


Compatible with 

Jerrold, Scientific Atlanta, 
Pioneer, Oak, & Hamlin 

Equipment 

BRAND NEW! 

90-DAY GUARANTEE 
LOWEST PRICES 

Volume Control & Parental Lockout Available 

Greenleaf Electronics 

1-800-742-2567 

NO ILLINOIS SALES 

If is noi ihe Intern of Grgenleal Electronics lodelraud any pay television operator 
and we will not assist any company or Individual In doing ih© same. 



Wind Generators 
Generator Rewinding 
Welder Plans 
Electric Scooters 

It's back! The Lejay manual originally published in 
the 1940's is now back in print with even more plans 
than before. This manual is now a complete collec¬ 
tion of LeJay's plans and general information on 
6. 12. 24. 32 volt wind generators, generator re¬ 
winding and rebuilding, propeller building. battery 
powered spot welders, braising welders, solder¬ 
ing irons, fencers, scooters and bicycles, DC mo¬ 
tors, llOv welders, spot welders, generator wel¬ 
ders, insect exterminators, geiger counters, light 
plants, and much, much more! Written for the 
common person to understand, this manual Is a 
must to have for Its educational value alone!! 



To order send check or money order for $14,95 
plus $2 shipping and handling 
[$4 shipping and handling outside USA and Canada) to: 

UW Inc., F.O. Box 174, Dept, R, Lake City, MN 55041 






































ALL OF OUR PRODUCTS ARE MADE IN THE U.S.A. 



Handi- 

CounteT 8 

3000 


The world's 
finest hand held 
multifunction 


counter - 


incorporates 
many unique 
functions usually 
found only in 
very expensive 
bench models. 
Designed for virtually every measurement 
application from near DC through Micro- 
wave including measuring RF transmission 
frequencies at the maximum possible 
distance. The 3000 is also the world's first 
HandiCounter £ with Period, Time 
Interval and Ratio measurement 

capability. ft *259. 



! ■ 


JRlOFM 

Communications 

Interceptor™ 

ALL NEW 
TECHNOLOGY!! 

The Interceptor 
I follows & locks on 
even when frequency 
changes and intercepts 
ALL FM Two-Way 
Transmissions without 
gaps in coverage. If 
does not have to 
gttk tune through RF 
Spectrum to 
\ bBL capture 

| 'O 


Classified as 

Communication Test Instrument - 
Increase your RF Security!! s 359. 



sensitive 
strength me 
RF signals) and a near 
field AM receiver. The 10 
segment LED bargraph 
responds with nominal 
3dB iincrements to RF 
signal level 
through the 
in antenna. 

*119. 



Bendt/Portable Multifunction 
Counter Model 8030 

10Hz - 3GHz extremely High Sensitivity, 
High Resolution and Accuracy, includes a 
Bargraph, ± 1PPM TCX0, Tw r o Inputs, 
Adjustable Trigger Level, Trigger 
Variable and Hold Button s 579. 

Optional ± .1 TXCO; $135. 




Model 2810 


Our full range 
counter with 
bargraph 10Hz to 
3GHz. Ultra-high 
sensitivity, 4 fast 
gate times, 
outstanding 
A uality-low, 


51 DO 



APSX04 


or 

R“10 Interceptor ^ 
10MHz-1GHz 
Tunable over 5 
octaves 

*995. 


Our Active 
Preselector allows 
you to pick-up 
transmissions or 
frequencies at 10 
times the 
distance. Use 
with our 
HandiCounter 5 



Tone Counter 
Model TC200 


NEW! Ideal com¬ 
panion for use with 
the RIO FM 
Communications 
Interceptor 1- to 
measure sub audible 
signalling tones off 
the air. The TC2G0 
can also be used with 
scanners and 


communications receiver to 
monitor sub audible tones. 


*179. 


Handi Counter* 
Model 2300 

The Original Pocket 
Sized Counter, 

1MHz to 2.4GHz~ 

8 digit LED. 
Maximized 
Sensitivity, ± Ippm 
TCXO. Includes 
Hold Switch, NiCads 
and Charger/ JQQ 
Adapter! jy* 


ACCESSORIES 

Vinyl Carry Case 

CC12 - Padded Black Vinyl carrying case for 

2300 size LED Counters.$ 12 

CC3D - Padded Black Vinyl carrying case for 
3000 size LCD counters...,....$ 15 

Antennas 

TA1G0S Telescoping Whip Antenna 12 

Antenna Packs: 

Ant-Pak 1 (includes RD27 r RD800, 

TA1005-Save$11) ...$ 65 

Ant-Pak 2 (indudes five assorted rubber 
ducks, 27-1000MHz - Save $32.)....$ 99 

Probes 

P30 - Counrer/Oscilloscope probe - for direct 
coupling to signal sources or circuit test 

points. Ix/lOx, switchable...$35 

P1G1- Low-Pass probe attenuates RF noise 
from Audio frequencies. Has two stage low 
pass filter...$ 20 




= 1 - 800 - 327-5912 


305-771-2050 * FAX 305-771-2052 
5821 NE 14th Ave, Ft, Lauderdale, FL 33334 
5% Ship/Handling (Max $10) Lf.S. & Canada. 
15% outside continental U,$, 

Visa, Master Card, C.O.D., Cash or Money 
Order only. 
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Pocket PC Ref 


» NEW 2nd Edition! November 1992 « 

An incredible shirt pocket size reference book on IBM® PC's and 
compatibles- If you're a PC service man, hacker, hobbiest, or 
general user, BUY THIS BOOK III It contains a wealth of hard to 
find information that took 10OO's of hours to collect 320 pp. 

By Thomas J. Glover and Millie M. Young. 3.2" x 5.4" x 0,4" 

■ MS-DOS® 5.0 Reference 
(142 pages) 

■ PC Industry Phone Book wflfi 
over gSOQ main, lech support 
and BBS telephone numbers I 

* Spedflcatbns and configura¬ 
tion information tor over 20QQ 
Hard Drives If 

* ASCII Codes, PC Error Codes 

* interrupts-IQ Map-Memory 
Map 

■ 206/305/466 Hard Disk Types 

• Printer Control Codes 

• Cable Wiring, Modem 
Comm ends 

• And MUCH MORE 



NEWU^° 



Amazing Pocket Reference? 


480 pages of tables, maps, formulas, constants & conversions 
and it fits in your shirt pocket! (3.2" x 5.4" x 0.6", 480 pp.) 

*74e tyieatMt froc&et ’lenience cUi t£*tte! 


Electrical & Electronic • 
Air 

Automotive 

Carpe n try-Construction 
Chemiatry-Phyafc* 

Math 

Mining * Milling 
Money & Currency 
Physical Constants 
Plumbing a Pipe 
Pope-Cable-Chain 
Steel a Meta la 
Geology 

Glues and Solvents 
Palnta and Finishes 


Surveying a Maps 

Tools 

Water 

Mite rial Weights 
Computer/ Printer 
Welding 


• 3200 Conversion Factors 

• General Info 

USSStoiaHoWeys 
Signs of the Zoffoc 
Rowan of the Months 
Anfthwwiy N*#n*» 
ftacfio Alphabet 
Mon* St TEN Radio Cod** 
Paper SIzbs (Inti) 

Mllrtary Rank A Grade 
Statu fhfwmation 
Climate Data el the US 
Time Zones ol the US 
Time Zones erf the World 
Telephone Araa Code* 

Wodd Airport Elevation* 

Lost Credit Card Phone r* 
AlrEJna 1 -S00 Phon* S'* 
Tampa ratur* Convermion 
Sound Intensities 
Body Weight vs Height 
Wind Stre noth Scale 
Wind ChlB Factofs 
Firewood Cempadsont 
Frequency Spectrum 
Sun A Planet Data 
Earthquake Richter Scale 
Stilt* Information 

• Dels lied Index 



LATEST INTELLIGENCE 

Now, for the first time, the meanings of more than 35,000 terms, 
phrases, abbreviations, and acronyms used in the International 
intelligence, law enforcement, military, and aeronautics commu¬ 
nities have been compiled into one convenient, well-indexed vol¬ 
ume. If you have a scanner or shortwave receiver, LATEST 
INTELLIGENCE, by James E* Tunnefl will unlock a world of 
listening possibilities! 


Callsign Country Prefix 
Secret Service 

Frequences Red Cross Network 
US Military Bases / Frequencies 
Cellular Telephone Frequencies 
Goodyear Blimp Frequencies 
TV, Audio, CB Frequencies 
Aircraft / Counlry Codes 
Police 10 and 12 Codes 
Fire Codes / Frequencies 
Border Petrol Frequencies 
Repeater Frequencies 
Civil Aircraft Markings 
Road Condition Codes 
M ysllc Star Frequencies 
Pro Words 

Security Clearance Basics 
Country Codes 



£2 

LATEST 

LYimiGUMT 




LECTBOMfCS 

POCKfcl 

MAt*OE?OOK 



Electronics Pocket Handbook 

by Daniel L. Metzger 

A remarkable collection of definitions, formulas, 
charts, standards, symbols, codes, and conversions, 
263 pp„ 3.3" x 5.8" x 0.5". 

$14.95 


Upgrading & Repairing PC’s 

by Scott Mueller, et. at. 

A comprehensive guide to PC’s, PS2’s, 
and compatibles, 850 pp., 7" x 9" 

$34.95 


Vest Pocket Guide to the National 
Electric Code, 1990 Ed. (current) 
by Marvin J. Fischer 

A convenient reference guide for all people who use 
the National Electric Code. 277 pp,, 3.3" x 5.8" x 0.6". 

$14.95 



Description 


Quantity 


Price Each 


Total 


Order $ USA Shipping & Handling 


$0 to $15.00.$2.00 

$15.01 to $30.00 .$4.25 

$30.01 to $100.$6.00 

Canada orders add $1 to above S&H 


Name:_ 

Address:_ 

City/State/Zip:_ 

Payment {circle one): Check 
Card #:.__ 


Sub Total 

Shipping & Handling (see table at left) 
Sales tax (CO residents only), add 4.8% of Sub total+S&H 
All payments must be in U.S. funds. OHDER TOTAL 

_ Company:_ 


Phone:(_)_ 


Money Order Visa 


MasterCard 
Exp. Date 


Discover Prices subject to change without notice. 
_ Signature:_ 


PRIZM Resources, Inc., Dept 934, P.O.Box 55 


-■ * ,,t,n 



(303) 979-6054 
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800 4457717 
“ 317 842 7115 

COMMUNICATIONS 

ACE Communications Monitor Division 
10707 East 106th Street Rshars, IN 4S038 


Dial 317849 8683 to get instant tech information FREE from your Fax! 
You can obtain specs and fnfo on these products and more by dialing our Fax Facts 
automaled service. Gail our number from your fax r than request the document as listed 
below. Start your fax and the document wifi start printing immediately on your fax! 



Mobile Scanners | Hand Held Scanners | 




Scanner & Shortwave! 


AOR AR1000XL.T 
$429.00 

AM Broadcast to 
Microwave 
1000 Channels 

SOOKHz to 1300MHz coverage in a 
programmable hand held. Ten scan banks, ten 
search banks. Lockout on search and scan, AM 
plus narrow and broadcast FM. Priority, hold, 
delay and selectable search increment of 5 to 995 
KHz. Permanent memory, 4 AA nbcads and 
wall plus cig charger included along with belt 
clip, case, ant. Sc earphone. Size: 6 7/3 x 1 3/4 x 
2 1/2, Wt 12 oz. Fax fact document # 205. 


AR2500 

$399.00 

2016 Channels 
1 to 1300MHz 
OompjierCcriiTl 


62 Scan Banks, 16 Search Banks, 35 Channels 
per second. Computer control for logging and 
spectrum display, AM, NFM, WFM, & EFO for 
CW/SSB. Priority bank, delay/hold and 
selectable search increments. Permanent memory. 
DC or AC with adaptors. Mtng Britt Sc Antenna 
included. Size: 2 1/4H x 5 5/3W x 6 1/2D* Wl 
lib. Fax fact #305 


AR3000 

$1095.00 

400 Channels 
JOOKHz to 2030MHz 


Extreme coverage, excellent sensitivity, plus 
processor controlled band pass filtering and 
attenuation to eliminate interference. Top rated 
receiver in its class, offers AM, NFM Wide FM, 
LSB, USB, CW modes. RS232 control. Lockout 
in search, 4 priority channels. Delay & hold & 
Free scan modes. AC/DC pwr cord and whip ant 
included. Size: 3 1/7H x 5 2/5W x 7 7/3D, Wt 
21bs., lOoz* Fax fact document #105. 

Free Stuff 

Demo disk of SCS (scanner 
control system) software for AR 
3000 Sc AR2500, Call toll free 
to order* Also, Free with AR2500: Control 
software, a 349.95 value* Allocation chart of all 
voice frequencies* Dial Fax Facts for doc* #999. 






Bearcat 
760XLTM 
$249.95 

100 Channel 
BOO MHz 

Five banks of 20 chann els each. Covers 29-54, 
113-174, 406-512 and 806-954MHz (with cell 
lock). Features scan, search, delay, priority, 
memory backup, lockout, service search, & 
keylock* Includes AC/DC cords, mtng brkt, 
antenna* Size: A 3/3 x 6 15/16 x 1 5/8* Wt: 
4*51bs* Fax fact document #550. 

Bearcat 
590XLTX 
$199.95 

100 Channel 
11 Band 

Five banks of 20 channels each. 

113-174, and 4G6-512MHZ. 
search, delay, priority, memory backup, lockout, 
service search. Sc keylock Includes AC/DC 
cords, mtng brkt, antenna, Size: 7 3/3 x 6 15/16 x 
1 5/3. Wt: 4*Ub$. Fax fact document #570* 

Bearcat 
560XLTZ 
$99.95 

Ifi Channel 
10 Band 

Compact, digital programmable unit covers 29* 
54, 136-174, and 406-512MHz. Features scan, 
WX search, delay, priority, memory backup, 
lockout, review^ auto delay. Includes AC/DC 
cords, mtng brio, antenna* Size: 7 3/3x21/2x1 
5/S. Wt: 2*5lbs. Fax fact document #560. 



O 


[cIr 




■ ■■■ 

SMI 


Q 


Mag Mount Antenna Easy to install whip antonra with 20 
of coax & heavy duty magnet BNC MA 100 $19*95 
Him Antenna. 25 to lOOOMHl coverage with 50 of coax. 
AH mounting hardware included, BNC AS 300 $59*95 
External Speaker* Bs* or mobile meant MS 190 $19*59 
Wide Band Pre-Amp. Vaiiaifegimop to 20dB coven 100 
KHz to 1500MHz. £Vban included* BNC CW-2 U9A0 
Interference FUUr- Fillers uddanmiiu common cimo of 
icaerference to seamen* BNC Model MPIF-l, $59.49 

PownocAverter. Converts SOQMHi freq* to 400MHz for 3 
band scanner*. Quartz locked, 9Y ban. DC89- $<9.00 
Extended Wamcdes £ Service. Extended warradtiea 
tvaiUiie Uw moat models. Call for quote. Out of warmly 
service by ox- Bcaicaj/Rcgcocy fsctcry lech*. Call fer quoit* 



drivers 29-54, 
Features scan, 


AOR 900 $199.95 

100 Channel BOO MHz 

Five scan banks 5 search 
banks* Covers 29-54, 118- 
174,406-512 and 330-950 
MHz (no cell lock). Features scan, search, delay, 
priority, permanent memory, lockout, backlite, & 
keylock* Includes AC/DC adaptor, belt clip, 
antennas. Size: 5 3/4H x 2W x 1 1/2D. Wt: 
12oz*. Fax fact document #650* 

Bearcat 200XLTN 
$219.95 2m Qmnnris800MHz 

Ten scon banks plus search. Covers 
29-54, 113-174, 406-512 and 806 
956MHz (with cell lock). Features 
scan, search, delay, 10 priorities, 
mem backup, lockout, WX search, & 
keylock. Includes NiCad & Chrgr. Size: 13/3x2 
11/16 x 7 1/2* Wt, 32 oz. Fax Facts # 450 

Bearcat lOOXL^NNow $159.95 

100 Chnanekr Keyboard Programmable, 

R jnZitf m 3 flflXLTN abavfr without flCCMHz. Fubd 9 # 46 Q 

Bearcat 70XLTP Only $139.95 

20 Channels Keyboard Programmable* 

10 Bind Hind Held with Ni-C*d* A Charge*. Fai farts #470 

Bearcat 55XLTR Now $99.95! 

10 Owmffe Kejtoard Programmable. 


Trident 
TR-2C 
$89.95 

Scao/CB with optional laser detector 
Scans pre-programmed by state channels in low, 
high, UHF & T bands. Weather, 40 ch* CB 
receive plus mobile relay. Size: 5 5/8 A 4 7/S x 1 
3/4. Wt: J*51bs, Fax fact document #580* 


Table Top Scanners | 

Bearcat 855XUIE Now $179.95! 

50 CliamtU Keyboard Progrimraible wab BQGMHz. LCD 
display, lock, priority. Search, WX, Fax fact* *655 

Bearcat 142XLM Only $87.95 

160suiiicla with lOtuodi. LED display„ lockout, priority, WX 
kid , review key utd itemary backup. Fax fact* #6GQ. 

Bearcat 147XLJ Now $89.95 

16 QutffieU with 10 bands. Track tuned, LED di^ay T priority, 
WX Kirch* review, memory backup. Fax fact* #670* 

Bearcat 172XLM Only $124.95 

16 OiaLath with lOband*. Track tuoed 1 LED display,priority, 
WX search, review* memory backup. Fax facta #680. 


Bearcat 

800XLX 

$239.95 


12 bands and 40 channels with 800MHz and 
nothing cut out* AC or DC, Fax facts #690. 



2 Way Radios j| 

VHF hi band programmable mobiles as tow as 
$299.95. Call for quotes or Fax Fact #755 


Call Toll Free , 24 Hours a Day! Dial 1-800-445-7717. Fax Toll Free, 1-800-448-1084 

800 numbers operational In all 50 states, plus Canada. For in ter national voice linos, dial 317-842-7115 or fax 317-849-8794 
ACE Communications 10707 East 106th Street, Fishers, IN 46038 
Samoa & Susport hours: Mon, -Fri 9 AM. to € P M, Sal 10-4 ESI MatfsiOwJ, Vwa, Check*. App™d P.0A C O.D, 

{add $5.00? & AMEX (add 5^1 Price*. ^»rifitadiora and auaMj^ Flrt nrie Bhppang & handling char®*, $4.95 

par uni Esipross shipping available H no eopraes 0,00. Orta week trial, nc nsturra accepted two w«kj after original rso^ 
without resiodktfig ctaiga. AU units carry fii factory warranty, hd*ana rwidonta add law: 
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CONSUMERTRONICS 

2011 Orescent Dc r R0, Draw 537 
Alamogordo, NM 56310 

(505) 434-0234, 434-1778 

FAX: (505) 434-0234 (if you gel answer 
Ing machine press "fl\ then “I" any Urns) 
VOICE UMES: 8 AM - 8 PM MST, Mon-Sal 
FAX (orders only): 24-hour, 7 dayaTwwk 
Add $5 S/H (Lois! USA, Canada). AH Hems In 
stock, COD (UPS cash only), VISA, MCaid OK. 
New Catalog Is $2 w, r order, $4 wto (no Ir ee cata¬ 
log) In business slnca 1B71. Aa Men On TV, ato. 
John Williams - former Lockheed Senior Engi¬ 
neer, NMSU Prolessor at Compuler Science, 
NJH Health Physicist Educational purposes only. 

‘All *o ft ware aupporte oil IQm-PC coov- 
pallnle system* (8096 - 80488) 


Off-The-Shelf HARDWARE 


Van Eck Systems, Automated Tempest Mod¬ 
ule, KX Radar Eminer, Carjacking Feller, Per¬ 
sonal Body Alarm, Vole* Dtagutaer, Shrreh 
Module, Hearing Aailator, EM Conn ter mea¬ 
sure, TENS, 8th Sense Com mu n leal or, many 
Nitty Phone Boxes, Bumper Beeper, Sublim¬ 
inal MExer/Amp, Super MWO, Rite Device, 
Hieronymus Machine, Neurophone, MU Mag¬ 
netometer, Dwelling Security System, Levtte- 
lor. Stealth Paint - morel See new Catalog. 


SPECIAL PROJECTS 


We design, build, repair, modify, maintain and-or 
consult on any device. system, process or 
projeol - eteclrtoal, electronic, computer, phone, 
mechanical, optical, automotive. Invention prole- 
typing. Confidentiality guaranteed. Describe end 
Include $25 pre-ongjnearEng fpo (does not obil- 
gale you). Time and cost estimates In 7-10 days. 


CELLULAR PHONE MANUAL 


How cellular phones are designed, operated, 
re-programmed. How cellular Systems are vul- 
natebie |o hack at tacks, and counter measured. 
Comprehensively describee modifying NAMs 
and E3Ns (Includes epeclllc Info, on 30+ popu¬ 
lar models), scanning, scanner restorations (In¬ 
cludes UHF TV method), Ireq and channel allo¬ 
cations, roaming, (racking, ECPA - morel $39. 


VOICE MAIL BOX HACKING 


How Voice Mall Box (VMS) eyatame are used 
and the specific ways thay are hacked. In¬ 
cludes ASPEN, MESSAGE CENTER, BIX, EZ, 
SYDNEY. PHONE MAIL, ADD IX, ole. Abso¬ 
lutely required for all users and cyoopsl $29 


PHONE COLOR BOXES 


As designed by Phone Phreakai IS phone 
color boxes described Dozens ol circuits, 
simulator programs. Plus call forwarding, con- 
forendng, phreafc history, SO uselul and legal 
phona circuit plans - more! $29, 


COMPUTER PHREAKING 


TROJAN HORSES, VIRUSES, WORMS, ole 
end countermeasures. Includes disk with 380K 
□ I hacker text tl I as and utilities, and legendary 
FLUSHOT+ protection system {Ed. Choice, 
PC Magazine). Dozens ol computer crime and 
abuse math ode and countermeasures. How 
systems are penetrated, BBS advice, password 
ds foals. glossary - much more! Manual* *■ 
Disks 4 $38._ 


BEYOND VAN ECK PHREAKING 


Eavesdropping on VDT and TV video sign ale 
using an ordinary TV! Documented In security 
Industry literature. Range up to 1 KM. Plans In¬ 
clude both (he CONSOMERTPONICS andlhe 
original TOP SECRET VAN ECK designs! (aft 


CRYPTANALYSIS TECHNIQUES 


Five powerful mrmi!-driven crypto programs [bn 
.COM and their ,EAS sources) to analyze, de¬ 
crypt ‘secure' cipher to xlp. Worked-out ex¬ 
amples, Recommended In prestigious COM¬ 
PUTERS & SECURITY. Manual + Disk* S7U. 


ABSOLUTE COMPUTER SECURITY 


Dozens of simple, versatile, secure methods 
and Ups, Plus our Invulnerable Cipher Pto- 

f rem (In .COM and its .BAS source). Plus 
1, 00b CIPHER CONTEST ciphertext end 


rules. Manual + Disk' 824, 


HARD DRIVE MANUAL 


Covers aft hard drive and controller Implgman- 
Lalfons (emphasis on PCs), How to select. In¬ 
terface, Initialize, set up. use, maintain, trou¬ 
bleshoot and repair them. How to protect than 
Irom mistakes, sabotage, prying oyee and 
sticky Ungers. How to recover damaged end 
lost files. How to prevent crashes to begin with. 
Indudas software review s. Loaded with Infor¬ 
mation, advice, lips. $29. 


DISK SERVICE MANUAL 


pi . 

floppies Without special equipment or software. 
3.S 4 ^^S*V5". PC/XTMT^8fl74e8 F Apple. 
Commodore, etc systems. All (topplea need 
regular upkeep. $29. DISK DRIVE TUTORIAL: 
Theory, practical lacte on floppy drives, disks/. 
Including many tips, recommondatlcns, Tarmal- 
tlng. Interfacing. FDG, ato. 810, Doth $39. 


AUTOMATIC TELLER MACHINES 


ATM crimes, abuses, vulnerabilities and de¬ 
feat* expoaodl 100+ melhode detailed, In 
elude: Physical, Reg, B. cipher. PIN com pro¬ 
mise, card counterfeiting, magnetic atripa, false 
front, TEMPEST, V<m 1 * 

Inside Job, super-cool, 
voltage - others. Case hi slot lee, law. counter¬ 
measures, detailed security checklist labeled 
Internal photos, figures. ATMs contain up to 
$250,000 In cashl Recent $350,000 ATM crime 
snrsQ still 


CREDIT CARD SCAMS 


Cardhoidere. merchants and banks suitor 3 
lions In tosses annually because of credtt card 
fraud. Describes every known means of ere dll 
card Ireud end sceme. Protect yourself I $29. 


CONS & SCAMS 


Cone A scams fleece Americans of $100+ Bil¬ 
lion per year! The most comprehensive survival 
manual on cone & seams of aQ kinds - from the 
classic to the high-tech. Details on I00e and 
their many variations- Protect yourself I $2B. 


STOPPING POWER METERS 


Ae reported on DBS ‘eg MINUTES": How c 
tain device* can slow down - won atop - 
watthour meter* - while loads draw full 
power I Device simply plugs Into one outlet and 
normal loads Into other outlets. Also describe 
meter creep, overload droop, etc. Plane. $20, 
THE IQ . MANUAL;. External magnetic ways 
(ajpptted to the meter flsolf) to alow down and 
stop wanhour metera while drawing lull loads. 
Plane it 9. KW-HH METERS: How watthour 
maters work, calibration, error modes (many), 
ANSI Standards, *to. Demand and Polyphase 
Motor*. Experimental results lo alow and slop 
motors by others $ifl. Any 2, $3$. All a, $62- 


HIGH VOLTAGE DEVICES 


HV devisee plans: Stun Gun. Taeer, Prod. 
Cane, Flasher, Blaster, Zappor, Audfo/RFi 
Radar Jammer, Jacob'* Ladder, Plasm* & 
Van da Granff Gen*., Fence Charger. Geiger 
Counter, Ozone Gen,, Fish Stunner, Plant 
Stlm., Klrllsn, morel Shocking! $29._ 


UNDER ATTACKf 


Eloctromagnelfo In torfa ranee and Electronic 
Weapon At to eke pan cause: Cancor, birth be 
fade, and profound pnychotoglcai, neurological, 
cardiovascular end Immune system disorders! 
Destructive to poopfo, animals, plants, equip* 
monlF Includes ACTUAL CASES OF EM AT¬ 
TACKS ON PEOPLE (we Irwostigaled) - more 
common then bellevedl Includes how to verily 
end pinpoint EMI end electronic attack Bounces, 
and epectnc cotmtermeaeuree, 129, 


EM BRAINBLASTER 


Tutorial and plana tor powerful ELECTRO¬ 
MAGNETIC WEAPONS and LAB DEVICES. 
Optimum circuits, freqa, waveform a. duly 
cycles, Intensities. Comprehensive, |29. 


RADIONICS MANUAL 


Exciting electrical, eteclrunlc and olectromag- 
nolle lharapaullc, diagnostic end preventive de¬ 
vices (mostly experimental). History, descrip¬ 
tions. plans (dozens), availabilities of Radion¬ 
ics Devices Irom early to modem. While drugs 
cost $ Hundreds, electricity costa pennies! $29- 


ROBOFONE AUTODIALER 


Powerful, versatile, menu-driven Wargames 
Qutodlntor Late you dal any quantity (up lo 10K) 
or mix ol locafoong distance numbers In any or* 
der. over arty length ol lime, whether busy or 
answered (your choice) and tog the Elmo a. com¬ 
mands and results lo monitor, printer and or 
disk. Qurck-dtai directory of up to 60d numbers. 
BUSY redial option a. Direct rnodom command 
and control. All Rosuti Codes, Jnciurflng VOICE 
and RINGING. Optional shall to formlnal pro¬ 
gram upon CONNECT. Exit to menu or DOS 
(tor batching). Manual + Disk* $29. 


SOFTWARE PROTECTION SYSTEM 


Unique system that highly discourages cost!' 
Botlwer* piracy while not Interfering wtih lagl 
archival copies, No known way lo defeat. N< 
epedaJ equfpmenl required. Simple end auto¬ 
matic to insfoi! on your dlelrlbuted soflwaia. 
Compallbf* with all other copy*pfevsn(lon eye- 
foms. Manual + Disk* $5fl. 


SEGRET & SURVIVAL RADIO 


Optimum survival and security radio squIpmanL 
method*, Iraq allocations and veto s/da! a 
acr&mbltog/ancodfng. Inductee email receivers/ 
transmitters, telemetry, anionna opllmlzatlons, 
remote monitoring and control, security, surveil¬ 
lance, and ultrasonic, fiber-optic and Infrared 
comma 70+ clrcutl plans, tables. $29. 


STEALTH TECHNOLOGY 


Police radar to fascinating! It also hag error 
rates of io-30%1 Every known error mode - 
stealth method and material used to mlntmfoa 
radar rellectlone * facile and etralegy to tight 
unjust radar ticket* (that cost you $i6os In In¬ 
surance and risk cancellation) - methods to de¬ 
tect and jam signals - fully described! $29. 


ROCKET'S RED GLARE 


m 

teur and eurvlval rockata Emphasis on formula¬ 
tion. manofoclure. Installation of proponents, 
motors, ig nits re. eto. Includes -let of commonly 
available metadata, and (he design of launch 
pads and laut bodo and their eiocimnlcs. $29, 


Order Today! : fSOS) 434-0234, 434-1778 
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DC/CAD 

_ introducing ,+« _ 

THE TERMINATOR 

Super High Density Router 
(Complete with Schematic & PCB EDITOR) 


Features the following powerful algorithm £l capability: 

■ Rip - up and Retry 

■ Pre-routing of SMT components 

■ Real-Time via minimization 

* Real-Time dean up passes 

■ User denned strategies 

■ Window 3,0 capability as DOS Task 

■ l-mil Amoplacer and Autopanning 

* Two-way Gerber and DXF 

■ Automatic Ground Plane w/ Cross-Hatching 

■ Complete w/ Schematic & Dolly Libraries 

* Optional simulation capability & protected mode for 386 users 

* PCB LAYOUT SERVICE AT LOW COST * 



LEASE PROGRAM &. SITE LICENSE AVAILABLE 



Design 

Computation 


1771 State Highway 34 
(9081 681 F ?770cF^9b81 681 “3733 (FAX! 

M DC/CAD . . . The focal point of future CAD market " 
































































150 Basic* 200 Advanced 


PRO 400 


auto 

power off rjXR- Hz"- dBm 


uA-mA-h COM 

&. s' 

Mia g 


V’Q-Hz Cx 


KELVIN TRUE RMS ^ .94 


Standard Features - Models 92,93,94 & 95 

• DC/AC VOLTMETERS • AC/DC CURRENT • OHM METER 

• FREQUENCY COUNTER to 4 MHz • AUDIBLE CONTINUITY TEETER 

• DIOOE TESTER • MAX/MIN AVERAGE MEMORY RECORD 

i RELATIVE MODE • 10A HIGH-ENERGY FUSE PROTECTION 
l DATA HOLD • AUTO SLEEP & AUTO POWER OFF 


PERFORMANCE Hm 
Modal M #990109 

$1199* 

DIAGNOSTIC *“* 
Model 93 *990110 

$14995 

ENGINE ANALYZER 
Modal 95 # 990112 

$19995 


KELVIN 


{800} 645-9212 
(516) 756-1750 


Complete wfth above Standard Feature* plus 
WATER RESISTANT (92 & 94 Models only), 

2 YEAR WARRANTY, YELLOW HOLSTER, 
PROBES, BATTERY, FUSE, STAND 

Complete with Standard & Model 92 Feature* plus 
LOGIC PROBE, CAPACITANCE TESTER, 
TRANSISTOR TESTER, TEMPERATURE 
TESTER & K-TYPE PROBE, HIGH VOLTAGE 
WARNING BUZZER 

Complete with Standard A Model 92 Features plus 
TEMPERATURE, TACHOMETER & DWELL 
ANGLE TESTER, DUTY CYCLE, 10 MEGA 
OHM IMPEDANCE, ANALOG BAR GRAPH, 
K-TYPE TEMP PROBE, ALLIGATOR CLIP 
TEST LEADS, INDUCTIVE PICKUP CLIP, 

6' TEST LEADS & CARRY CASE 


10 HUB DRIVE 
MELVILLE, NY 
11747 

M'C & VISA 


12 INSTRUMENTS IN ONE - DC VOLTMETER, AC VOLTMETER, 
OHM METER, AC CURRENT, DC CURRENT, DIODE TESTER, AUDIBLE 
CONTINUITY TESTER,dBm, FREQ COUNTER, CAPACITANCE METER, 


INDUCTANCE METER, LOGIC PROBE 


0.1% ACCURACY 


on DC \foitagos 


*199 


Established 1945 

(516) 756-1763 fax 


) MEGA OHM IMPEDANCE 
ELATIVE MODE i DATA HOLD 
MAX/MIN AVERAGE MEMORY RECORD 

10A HIGH-ENERGY FUSE PROTECTION , .... . ^ -- 

| AUTO SLEEP & AUTO POWER OFF witti Bypass) Frag Counter to 2P MHl 


Cases for 90 Series Meiers 


MODEL 94 
#990111 
COMES COMPLETE WrTN 
YELLOW HOLSTER, PROBES, 
BATTERY, FUSE, STAND 


Regular Packed Zippercid ... cb-imho 

DnJuac Padded'Zippored. *1 4.^ 5 (*08;ii3) 


This meter is designed in 
accordance with relevant safety 
julrements as specified In IEC- 
\ and VDE J 


£S, U 


UL-1244 £ 


■*0411. 


DH'MAX/MiH/ffG RElJiTlVf 


Model 92 

PERFORMANCE 1 ' 


AC & DC VOLTAGES • DC CURRENT •RESISTANCE 
CONTINUITY TESTER - Buzzsr • DIODE TEST *31/2 Digit LCD 
LOW BATTERY INDICATOR • ACCURACY +A 0.5% RDG 


Standard Features - Models 100,150,200 & 400 


BATTERY TEST TRANSISTOR hFE TRANSISTOR hFE 
BATTERY TEST CAPACITANCE 

ACDC CURRENT 

KEL VtN KEL VIN KELVIN 

*990087 * 990090 *990091 

100 Basic 150 Basic* 200 Advanced 

$ 19 9S $ 29 9S $ 39 95 


PRO 400 


*69 95 


Model 93 
DIAGNOSTIC*""' 


Model 95 

ENGINE ANALYZER 


Protective 

Cases 

For Models 100, ISO, 200 . 

.*4. 95 mows) 

Case For Model Pro 400 . 
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EARN 

MORE 

MONEY! 


50 L 



No mostly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio¬ 
telephone License.” This valuable license is 
your professional "ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

r "cdmrninD productions - " 1 

I FCC LICENSE TRAINING, Dept. 240 ■ 

* P.O. Box 2824, San Francisco, CA 94126 * 

* Please rush FREE details immediately! * 

I NAME_____ I 

* ADDRESS_____ I 

{ CITY __ STATE . ZIP __ f 


Low Cost CAD Software 

for the IBM PC and Compatibles 


Now for DOS and Windows™ 



* E^tosiKS!d r *n^^ijypTiiyam{St4)irCWl)icifdinars, anty ^9, IncludesneiKijrg. 
nutoiiii. w&ht&wb porb Branes, dolmas* prirtwctfjni Mora pats, HPGl pkfKn laser frinteroUfUt 
Msbbiosepar&iy ahirt&ju&j CAD package (SijpaCADt) lorerfySl99.No# Windows 

* Powwful, 

mrrig it up. Warks-dih&Sty a puWcYm menu and d-sp%n, raisin logic 

ansly te^dq^/i^rjiJow. Slarbofl dl $99, thn b the feiwo^. cost ■sMTuitacor on tho miirMfl. Support for PALs. a 
larger feraiy, and a separate inteiadMfl logic vimnr am avatahk n fuC-f&aCLirod &«r$U+ Ipr onb S3SS, 
Ubrary part nM irtudt TTL CMOS and ECL cb/wi ftewWbdow* waloo wdtot 

* C^boaidartwiRaPBniodaUlorouterpragrantt.steil^Bl^eddi. Pioduco high quality arhrafcc&Dctfy 
on dot mdrit or t&anr pirlera. SaparatB piottpr dfws? *;«£[&& Ibf $49. Ycv<»n do both snob or double'layer 
board) with pitted through hotea fttdud® drill hcfe fc£ng uSy. AuBrautor nacopta nelltsfo and Foment 
date dradty form fta St^MfCAD schamotic odAor, 

* AlacfNaraeowa with conpbu dooumanistw and SC^rraioy-lBctgterafiist 


Write oi caii for further information aud free demo disks: 

_ me 

M ENTAL AUTOMATIOPJ 

Mental Automation, Inc. 

5415 - 138th Place S.E. 

Bellevue, WA 98008 


( 206 ) 641-2141 

FAX (206) 649-0767 


Toner Cartridge Recharge 


Kits—Supplies—Service 


Everything you need to recharge toner car¬ 
tridges used with Canon based laser 
printers and personal copiers. 

Use with HP: LaserJet, II, HD, IIP, HE, HIP, Me\ 

Apple: LaserWriter, LaserWriter IINTJ1NTX, QMS: 

Klee, PS-800, PS-810, Canon: LBrP8A1,A2,N, OKI, NEC, Ricoh, etc 
With our Eits—Supplies—Service you can start your own profitable 
recharge business or just recharge your own cartridges. 



Model _ 

TR300 

TR-3Q2 

TR-304 

TR-325 

TR*37Q 

4080 

6000 

9710 

9730 

8011-Blue/Br 

8057 

Fdt*CX,SX 

SS-CX,SX 

DPP 

EvorDnim”* 

C2094 


Recharge Kits/Supplies _ Dealers Please Cafl 

Recharge Kit for CX type laser printer engines, $21.95 

Recharge Kit for SX type laser printer engines. $26.30 

Recharge Kit for HP IIP {LPR4) laser printer. $2L9S 

Recharge Kit for PC-1 OH2/14/20/24/25 copier. $25 JO 

Recharge Kit for Sharp Z-50/55/70 copier. $34.95 

Replacement Toner Kit for Ricoh 4080 Laser. $35*95ea/5 
Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/10 
200 grins of high quality black toner for CX. $9*P5ea/10 
250 grms of high quality black toner for SX* $12 JQea/10 
200 grms of BLue/Brown toner for CX & SX. $22,95ea/10 
150 grms of high quality black toner fbr PC* $10*95ea/10 
replacement treated felt fbr all models* $0*90ea/10 

seal strips for sealing in toner for reshipping $0.85ea/lQ 
Drum Padding Powder (pixie dust) $12.95 

OPC drum life extender agent. 40-H applications $34,95 
3M Toner Vacuum with attachments. $199.95 


Instructions Available Free to Customers! 



Chenesko Products, Inc. 

2221 Fifth Ave., Suite 4, Ronkonkoma, NY 11779 

Calk 516-467*3205, Fax: 516-467-3223 


Call 800-221-3516 ask for our catalog. 























































WHOLESALE SPECIALS 

LIMITED QUANTITIES 


CABLE CONVERTERS 


Blow Out!! 

Jerrold 400 Refurbished 


60 Channel Remote w/fine tune 
6 Month Warranty New Transmitter 

400 MHZ 60 Channel $ 59#95 each 

$55.00 each - 5 lot • $50.00 each - 10 lot 

$45.00 each - 20 lot • $40.00 each - 50 lot 

$37.50 each - 100 lot 


New Zenith SSAVI 

Power Supplies Available 

MTS Stereo Processors for SSAVI 

Available - Works with any Cable Converter 


V1EWSTAR IS HERE NEW "NoR T h Coast" 


MXC-2520-525 MHZ remote volume ‘Excel' 66 channel remote $99.95 ea. 


remote volume control 
Audio/video Baseband 
Output, decoder loop 
Parental Lockout 


Remote Fine tuning 
'Universal' Descrambler Compatible 


Favorite channel 


Fine tune remote, 

$119.95 ea. 60 min. Sleep timer 
$90.00 5 lot Display dimmer 
$85.00 10 lot Favorite channel 
$80.00 20 lot Parental Lockout, 
HRC/STD Remote 


$80.00 5 lot 


$75.00 10 lot 


$70.00 20 lot 


Selectable Twinline A/B Select Optional 
AMERICAN MADE Keep OUR People Working 


UNITED ELECTRONIC SUPPLY 


24 Hour Service 


P.O. BOX 1206 • ELGIN, ILLINOIS 60121 

(708) 697-0600 Mon - Fri 8:30 - 5 pm - CST 
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TEST EQUIPMENT 

AT DISCOUNT PRICES 


SON 












Sins, Square, Triangle, Pulse, 
Ramp, ,2 10 2MHz, Freq Counter ,1-lOMHz 


DIGITAL METERS 


Digital Capacitance Meter 

CM-1556B 


$58.95 

9 Ranges 
,1pl-20,000ufd 
.5% basic accy. 
Zero control w/ Case 
Big V Display 
by Elenco 


QUALITY AMERICAN MADE POWER SUPPLIES 


GENERATORS & EDUCATIONAL KITS - FUN & EASY TO BUILD 
VIDEO PRODUCTS 


Robotic Arm Kit 


Function Generator 
Blox 
*9600 

$28.95 


Provides sine, ;riangle, square wave 
w Irom IHjtO 1MHz 
fUi AM or FM capability 


Color Convergence Generator 
SG-250 

$89.95 

Kit {69.95 

Finest in the industry 
10 rock steady patterns 
RF A Video output 


Wide Band Signal 
Generators 
SG-9066 


$129 

RF Freq IQOMSOMHe AM Modulation 
of IKHz Variable RF output 

SG-95Q0 w/ Digital Display & 
150MHz built-In counter $249 


Sweep/Function Generator 
with Freq. Counter 

$259 


Model GF-8026 


Inl/Exl Opera!ion, 


Model Y-01 $48.95 

Teaches basics of roboiics. Arm 
grabs & releases, lilts & lowers, & 
pivots from side lg side 


Digital Multimeter Kit 

with Training Course 
Elenco Model 
M-2665K 

$49.95 

Fun $ Easy 
to Build 

Ideal School 
Projeci 


Full Function 3 a Ranges, Incktdes 
C a pacitance, Tr an sistor/Dio d e Test! ng 
20Amp AC/DG, Extra Large Display 


Multi-Function Counter 
Elenco 
F-120& 
1.2GHz 

$229 


Measures Frequency, Period, Totalizer 
6 LEO digits, Crysral Oven Oscillator 
.Sppm Accuracy 


AM/FM Transistor 
Radio Kit 

with Training Course 
Model AM/FM 108 

$27.95 

14 Transistors * 5 Diodes 
Easy 1o build because 
schematic is 
printed right on the PCS 
Makes a great school project 
Model AM 550 AM Only $17.95 


Learn to Build and Program 
Computers with this kit 

Includes; AH Parts, 
Assembly and 
Lesson Manual 

Model 
IlftMOOO 

$129.00 

Sorting from scratch you build a complete system. 
Our Micro Master trainer leaches you to write ini a 
RAM a, ROMs and run a 80B5 microprocessor, which 
uses similar machine language as IBM PC. 


$159.95 Assembled $129.95 Kll 


XK-500 Digital / Analog Trainer 

A complete mlnMab for building, testing, prototyping analog and digital circuits 
Elenco's Digital Analog Trainer is specially designed for school projects, with 5 builMn power 
supplies, Includes a function generator with conllnously variable, sine, Iriangular, square wave 
forms. All power supplies are regulated and protected against shorts, 

Power Supplies 

■ VarEibta PQnu4r Suppty 

■ +1.25 ip 20V DC © 5 Arp 
|+1 J5 lo 1SVDC® 1 Amo> 

■ -1 25 Id -20VDC ©■ 5 Amp 
(-1 2$ tp ■ 15VDC ® 1 Amp] 

■ +1ZVDC® 1 Amp 
fl -12VDC<8> 1 Amp 

■ 4$VOC # 1 Amp 
m 30V ac Cower lipped 

9 i&VAC «11 Amp 

Analog - Section 

■ F unci ion Gonumior Sine, 

Triangular. Squara wavs Jours 

m Eraqurancy .itlju&UiblG In t!v« 
rangft* Irom 1 to 1OOKHi 

■ Firm IrpqLiAncy adjusl 


■ DC oiiiar 

■ Modulation FM-am 

Digital■ Section 

■ Elgiii daia swtanoa 

■ Two no fcwuneo logio ewilcrioa 
m BLED routouli TTL buitorod 

■ crock iroquency 1 io 100 KH* 

■ Crook amplitude 5VPP iquar* Wive 

Breadboards 

■ z breadboard6, each coniam 
B4e He poims (loiHi i.esoj 


15 DAY MONEY SACK GUARANTEE 
FULL FACTORY WARRANTY 
WRITE FOR FREE CATALOG 


WE WILL NOT BE UNDERSOLD 

UPS SHIPPING; 48 STATES 5*, 

IL RES 7.5% TAX [S3 min STO max) 
OTHERS CALL 


CALL TOLL FREE 
1-800-292-7711 
1-800-445-3201 (Can.) 


48 HOUR 
SHIPPING 


Dual-Display 
tCH Meter 
w/ Stat Functions 
B+K Model 676 

$239.95 

Auto / Manual Range 
Many Features 
with G Factor 
High Accuracy 








Digital Multimeter 
w/ Inductance 
& Capacitance 

$75.00 

LCM-1850 

Ten Functions 

by Elenco 


Survivor 
Model 2860 

$89 

B+Ks Best DMM 
Largs 3-1/2 Digil 
Rugged 
Construction 
Full Featured 


Fluke Multimeters 

Model 12 .$79.95 

Model 7011 ....,$65,00 

Model 7711 .$145.00 

Model 7911 .$169.00 

Model 87 .$289.00 

Model 93 . S122&OG 

Model97 .... $1795.00 
All Models Available - Call 


Digital Triple Power Supply 

XP-765 

$289 

1 Q-20V@ 1A 
0-20V <3 1A 
5V@5A 

Fully regulated, Shan circuit prelected 
with 2 limil conirol, 3 separate supplies 

XP-S 60 with Analog Meters $ 195 


C&S SALES INC. 


1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 . (708) 541,-0710 


12A DC Power Supply 

B+K 1686 


$169.95 


3-l4V@ 12A 
Fully regulated & protected 
Separate Volt & Current Meiers 
Cerreni Limiling. Low Ripple 


Triple Power Supply XP-620 
Assembled $75 
Kit $49.95 


210 15V @ tA, 
-2lo-t5V@ 1A 
(or 4 to 30V @ 1 A) 
and 5V@3A 
All ihe desired features for doing experiments. 
Features short circuit protection, all supplies. 


Quad Power Supply XP-580 


«fiQ Q«; 2-av@2A 

boy.yo 12V @1A -SV@.5A 

Fully regulated and short circuit proiecied 
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ELENCO & HITACHI & B + K 
SCOPES AT 
DISCOUNT PRICES 


CALL TOLL FREE 1-800-292-7711 15 DAY MONEY BACK GUARANTEE 

1 ■800-445-3201 (Can) FULL FACTORY WARRANTY 

PROBES INCLUDED IN ALL SCOPES & METERS WRITE FOR FREE CATALOG 


C&S SALES INC, 

1245 ROSEWOOD, DEERFIELD. IL 60015 
FAX: 703-520-0085 • (703)541-0710 




B+K 2120 


949.95 


1,395.95 


20MHz $395 Model 2125 $539.95 
2 Channel Delayed Sweep 

40MHz DUAL-TRACE 

Model 1541B 

■ 1 mV/div sensitivity 

7AQ 98 ■ Video sync separators 

H z axis input 

■ Single sweep 

■ V mode-displays two signals 
unrelated in frequency 

60MHz DUAL-TRACE 

Model 2160 

■ 1 mV/di v sensitivity 
I Sweep to 5 ns/div 

I Dual time base 

■ Signal delay line 

■ V mode-displays two signals 
unrelated infrequency 

■ Component tester 

100MHz THREE-TRACE 

Model 2130 

II mVMvision sensitivity 
I Sweeps to 2ns/di vision 

■ Dual time base 

■ Calibrated delay time multiplier 

■ Signal delay line 

■ 19kV accelerating voltage 

20MHz ANALOG 

WITH DIGITAL STORAGE 

Model 2622 

■ 20MHz analog bandwidth 

869 95 ® 1QMS/s sampling rate 
O V 7. ^ b 2k memory per channel 

■ 20MHz equivalent time 
sampling 

■ Pre-trigger capture 

1.0GHz PORTABLE 

SPECTRUM ANALYZER 

Mode! 2610 

■ AC/DC operation (battery in- 

2 595 95 clucied ) 

9 " ■ 70dB dynamic range 

■ Resolution bandwidth of 10kHz 

■ 500 and 750 input impedance (switch selectable) 

■ Fixed bandwidth setting for viewing TV signals 
Field calibrate with internally generated 

100MHz, 60dB signal 


44SS 


ELENCO S-1325 


25MHz 
2 Channel 


$349 


S-1340 40MHz 
Dual Trace 


■ Automatic Beam Finder 

■ Built-in Component 

$775 ■ ImV Sensitivity 

B Dual Time Base 

■ Illuminated Internal 
Gradicule 

DS-203 20MHz, 10MS/S 
Digital Storage Oscilloscope 

■ 2K Word Per Channel 

■ Plotter Output 

$775 ■ 6 Bit Vert. Resolution 

r ■ 2048 Pts Hot Resolu¬ 

tion 

■ Much More 


V-525 - 50MHz. Cursors__$975 

V-523 - 50MHz, Delayed Sweep^_$949 

V-522 ■ 50MHz, DC Offset $B49 

V-422 - 40MHz, DC Offset __$749 

Y-222 - 20MHz. DC Offset __$625 

Hitachi Compact Series Scopes 

V-66Q ■ 6OMH1, Dual Trace_SI,095 

V-665A - 60MHz,DT, W/Clirsor__ $1,325 

V-1060 100MHz, Dual Trace_$1,375 

V-1065A - 100MHz, DT, W/cursor._$1 r 649 

V-1085 - 100MHz, QT, w/cursor $1,995 

V-1100A- 100MHz, Quad Tracs $2,195 

V-1150 - 150MHz, Quad Trace__ $2,695 


Hitachi RSO Series 

RSO‘s feature; roll mode, averaging, save 
memory, smoothing, interpolation, pretriggering. 


cursor measurements 

VC-6023 - 20MHz, 20MS/S,_$1,650 

VC-6024 - 50MHz, 20MS/S_$1,950 

VC-6025A ■ 50MHz, 20MS/S_$2,350 

VC-6045A - 100MHz, 40MS/S Call 

VC-6145 ■ 100MHz, 100MS/S_ Call 


SPECIAL BUY 

HITACHI V-212 


20MHz S409 

2 Channel 9**UT 

Hitachi Popular Series 


■ 32 channels (VC-3120) or 48 channels (VC- 
3130) 

■ 25MHz synchronous operation on all channels 

■ 100MHz asynchronous operation (8 or 12 chan¬ 
nels) 

■ 5ns glitch capture capability 

■ Multi-level trigger sequencing 

■ Non-volatile data and set-up memories 

■ Disassembler options for popular uPs 

■ Very Cow cost * Gad 

■ 9 Inch LCD screen 


$495 


fl ImV Sensitivity 

■ 10KV Acceleration Voltage 

■ 9ns Rise Time 

■ X-Y Operation 


S-1360 60MHz 
Dual Trace - Delayed Sweep 


Logic Analysers 
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MARK V €L€afiONKS ( INC. 

t iiiiifH’ifiii*' Yn-i shi|t|ijmi -hmu+’ 


* mdiccftls mo Imrai at difficulty in mo sss&muiirig of xn Prodm#. Spatfof 
allot will bo gw id Ita purchasa of Ampins® + Coblnal * Tiansiwmer 


MODEL OESCfllPTIOM 

l/-j JODW MeifttJSi J flaU£3SiP™wJli’npi4itT 444 

Ti 7hMK? I Ihji'jI Un« Hi me- 44 

fafll-ftifpOH WelcCy ^rifTlcr 4 
Uj"! I'l.fCOW U|KH?y ijMITiOf | Jufh Ji Happy 

fiiflSKtrr iWoiWpnlljtirntci* 

1 3tw CU3S UJm- d lv«: Mi’rn Arrj 4 4 

mcrophij^'Miittrr Ufaflr, Pmsr flmtl * 

Wnlmun flamiWi'ilip Sfcftd Pw *rrj> 4 
MW Uyift- ftsqjaw Sinqla Damd A/hc A 


TABOOWlO 

7A 807 

TA j T 0 MA 

TA-lSOa 

rfl-JZEB 

TA’2500 

1 f< 

TA'3M0 
TA-3BD0 
3 U :':V 
5M-3ZA 


31 » 

uni 

?B5fl 

mod 


i? so 

2 ?. ft 
MM 
3 mh 


■joti Of Art fui^ Cofnokjiwnury mwTHwnuJ 

NlFlt JuM 444 »« JIM 

tdWftUOSrAEEU&tftjUP 4 J 1 K MX 

IZOtVUnirtPwtAnBAiiw 44 USD 0600 

1?CW » I20W AC.EC £»■» HI-FI 4 fri-iigai Amp 
(Ltta l UMiawtTlir inajde^ji 44 * fl DO BS30 

i?9w ■ i?W Ln Tim Pri-Man SlirM Umi Amir 44 S3 02 D5i 

«Wh BOWfurBDCSattep UanPowiPAnoAA «W 59 72 

■DOW Uynimn Qasi A" Man Favrti Uihu Amp 44 5(100 B&CH 

lOCfWH I DOW Hr* C 4 h j A- DC Slerro ftvVIm iUnp4 44 1310 » (1 

UC Fd Super Claa ’A r frt-Amp. 444 *2 TO 5BJ4 

HO CrB-Airsp wf] 0band qraftfiK; cqunlirK + TOM 

MINI 1C Cm Amp wH *vJy luun 1 : 1 ml tI 44 IK (HI liH 57 

5i»f*G Sln»vUnir [For Mano TV nr An* M»m Oourui 4 4 3300 42 Dd 
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New Amateur Publications 


VdUQBBQB »15.» 

Radlo/T^ch 

Modifications 

■9 

©OO O 

o o w 

m ***»**'* 

m KofFWtKXf 
C^=| ICOM 

Scanners 



Radio/Tech Modifications 5A & 5B 

Expanded RX /TX Modifications & alignment controls 
Vol 5A for Kenwood, loom & Scanners 
Vol 5B for Alinco, Standard, Yaesu, 

CB’s & others $ 19.95 each 

Amateur HamBook $f4.95 

Amateur useful information 
in a handy reference book. 

Band Allocations* Morse code. Q signals* Phonetics 
tables, SWR Grafts, Log book* lat/Lon. table, WAS 
worksheets. Antenna construction. Coax tables and 
connectors, PL hookups, Resrstor/Cap tables, El more. 

Lost Users Manuals $ 19.95 

Alinco, Kenwood, ICOM, Yaesu 
VHF/UHF radios & Uniden Scanners 



Replacament operating/owner manuals 
tor VHF & UHF Mobile and Hand-held 
radios. Replaces the stock owner 
manuals. All in one volume. 


Artsci inc 
P.O. Box 1848 
Burbank, CA 91507 
(818) 843-4080 
Fax 818 846-2298 
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PCBARTWORK 
MADE EASY! 




* Are you tired of laying do wn tape or wire wrapping to make printed circuit art? 
End the nightmare with the PGBoards Circuit Layout Program for just $99.00! 
Easily create singfe or double-sided circuit boards with professional results. * 


• Here, CGA, EGA* VGA, & SuperVGA 

• Use mouse and/or keyboard 

• Built-in help screens 

• Dip and Sip footprint libraries 

• Build custom parts easily 


»Copper flood for building ground planes 
* Block move, copy, rotate, save, etc, 

> Comes with dot-matrix & laser output 

> Make your own films with lx laser art 
i Gerber and Excelion output available 


Requirements: DOS 3.0 or later* 1 t£sk drive* 384k of RAM, IBM*PC or compatible 


Down load Demos from our24hrBBSat (205} 933-2954 


PCBoards Software Prices: | 

Add on Software: 


PCBoards Layout 

99.00 

PC Route Autorouter 

99.00 

Gerber and Excel Ion Drivers 

49.00 

PCRoute+ Autorouter 

149.00 

Plotter Drivers 

49.00 

SuperCAD Schematic 

99.00 

Demo Package (all software) 

10.00 

SuperCAD+ Schematic 

199.00 

[ Use PCBoards. PCRoute. aSuperCAD as a "system to create peb art from a schematic 1 j 


PCBmrU - 2110 UIHAVWHJ 0 South, Birmingham,AL 35205 /Ph. (BOOH73-PC83 Fu (205)833-?S£< 


I 


FREE VOLUNTEER 
TAX ASSISTANCE 


I 1-800-424-1040 


l 


ASK FOR SITE NEAREST YOU. j 
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Even At $39, 

INe blues Gan Iasi 
A Ions, Long time. 

Conventional wisdom says if you spend less than 
forty bucks on a probe, it won't be long until the thrill is 
gone. But Duraprobes™ start at $39. live practically 
forever, and work with almost any scope around, so it 
won't surprise us if you pick up a whole case. 

For the name of your nearest Duraprobe distributor, 
call us at l-aoO'426-2200. After all, some folks were just 
bom to have the blues, 

Tektronix 

/ 
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Whether you wish to save money, 
boldly go where no guitarist has gone 
before or simply have fun building 
electronic gadgets designed for your 
musical pleasure, then read 

Electronic Projects for 

GUITJI.R 

Some of the add-on guitar 
gadgets you can build are: 


Preamplifier Headphone Amplifier Soft Distortion Effects Unit 
Compressor Auto-waa Waa-waa Pedal Phaser Dual Tracking 
Effects • Distortion Unit Expander Dynamic Treble Booster ® 
Direct Injection Box s Dynamic Tremelo * Thin Distortion Unit J 
and Guitar Timer. 

Anyone with some previous electronic project building experi¬ 
ence should have no problem assembling the projects. 


ELECTRONICS TECHNOLOGY TODAY INC. 

P.O. Sox 240, Massapequa Park, NY 11762-0240 


Yes, send my copy of ELECTRONIC PROJ¬ 
ECTS FOR GUiTAfl by RA Penim 10 Hie 
address at nght I am enclosing SI 2 95 plus 
£2 95 for shipping charges in USA and Can¬ 
ada All payments must be made in US 
funds. Sorry no orders accepted oulside of 
USA and Canada New York State residents 
add local sales lax. Allow 6-8 weeks lor 
delivery. 

□ Check enclosed. 


Please charge my □ Visa □ MasterCard 


Signature _ 


Account Nn 

Exnir Date 

Name 

Address __ 


City __ 

State . ZIP 


FCC LICENSE 
PREPARATION 

General Radiotelephone 
Radiotelegraph 
Amateur Radio Licenses 


We offer the most up-to-date study materials 
available. Our formats include: tests, audio 
programs, and video programs. Q fir A Disks 



WPT PUBLICATIONS 


7015 N,E, 6lst Ave. 


Vancouver, WA 98661 
(206) 750-9933 
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“Electronics Workbench is the most innovative 
and useful software for the teaching of electronics 
technology that I have ever seen.” 

-J,W. Roberts, West Georgia Technical Institute 7 La Grange • Georgia 




“It’s dynamite!” 

- Ian Turner, Manager, Manufacturing Training Center, IBM Canada 






_ 


“...Electronics Workbench is a marvellous learning 
and teaching tool for the study of electronics.” 

- Art Sals berg, Editor-in-Chief, ComputerCraft Magazine (formerly Modem Electronics) 


“Electronics Workbench is pretty amazing.” 

- Jerry Poumelle, Ph.D. r InfoWorld 

“...you can do 10 times as many experiments with 
Electronics Workbench than you’d get done 

with the real stuff.” - Jerry Poumelle, Ph.D., Byte Magazine 


“Building a circuit is simple and intuitive.” 

- Jeff Holtzman, Computer Editor, Radio-Electronics Magazine 
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Electronics Workbench 


The electronics lab in a computer 


Building and testing circuits is 
fast and easy with Electronics 
Workbench. Just click-and-drag 
with a mouse to add parts, run 
wires, and adjust instruments. 
The traces on the simulated 
instruments are the same as 
you’d get on real equipment. 

Electronics Workbench really is 
an electronics lab in a computer. 
It’s ideal for learning about 
electronics, experimenting, and 
prototyping circuits. 


includes two independent modules: 

® AnAfogModule with passive and active components including 
transistors, diodes, and 
generator, an oscilloscope, a 
multimeter and a Bode plotter. 

* Digital Module with gates, flip- 
flops, adders, a word generator, a 
multimeter, a logic analyzer and a 
unique logic simplifier. 

DOS Professional Version - $299 

DOS Personal Plus Version - $199 

Macintosh Version - $199 

Call (416) 361-033^ 

Fax (4l6) 368-5799 

Interactive Image Technologies Ltd, 

908 Niagara Falls Boulevard, 700 King Street West, Suite 815, 


North Tormwanda, 
NY 14120-2060 


Toronto, Ontario, 
Canada M5V 2Y6 


FREE DEMO 

Call or l ax for your copy 

Electronics Workbench Professional Version runs on any IBM AT or PS/2 or true compatible 
with 640 KB RAM; Microsoft-compatible mouse; EG A/VGA graphics; hard disk; MS-DOS 3.0 or 
later. Personal Plus Version (monochrome only) runs on any IBM FC/XT/AT, PS/2 or true 
compatible, two floppy drives or a hard disk, 512 KB RAM, Microsoft compatible mouse; CGA/ 
EGA/VGA/Htrades graphics adapter and DOS 3.0 or later. Macintosh Version (monochrome 
Only) runs on Macintosh Pius or greater. All trademarks arc the property of their respective 
owners- Prices arc in IS dollars. Shipping SI5. Offer valid in the USA and Canada only. 


ii'C' ' .- 

I J 
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Introducing 

Mustralia’s 

Loading 

- * “ 3 


Silicon Chip, the most popular hobby 
electronics magazine south of the equator is 
written for you; if you are fascinated by building projects, 
increasing your understanding of theory, fixing consumer 
electronic products, and keeping up-to-date with world-wide 
trends within your electronics interests, 

Silicon Chip, an Australian publication, is reprinted in the 
United States offering the best of selected articles suitable 

for North American readers. 

Plan to become 
a reader of 

Silicon Chip. 


SILICON 
CHIP 

Packaged in a specially prepared format guaranteed 
to excite the electronics hobbyist with new ideas, 
novel projects, extraordinary features and down-right 
good reading. 

Inside Silicon Chip you will discover how the otnt 
side of our world—down under—approaches the 
same hobby interests as you do, with ramifications 
that will amaze you. 

Detailed construction projects to appear '«v 
ing issues of Silicon Chip include: 


4-Channel Guitar Mixer 
Adjustable 0-45 V, 8A Power Supply 
interphone Digital Telephone Exci 
1.5V to 9V DC Converter 
Multi-Sector Home Burglar Alarm 
1-Megabyte Printer Buffer 

Exciting and imaginative Features like: 


If you are fascinat¬ 
ed by electronics, 
especially the hobby 
aspects related to 
construction projects, 
theory, applications in 
home and shop, and 
latest developments, if 
you are compelled to 
experiment and "fix-it/ 
then Silicon Chip is 
your kind of magazine. 

Silicon Chip is available 
exclusively by subscription. 
So take advantage of this 
great opportunity and start 
your Charter Subscription 
today. 


Understanding Computer Memory 
How to Interlink Musical Instruments 
What’s New in Oscilloscopes 


i SILICON CHIP, 500 8 Bi-County Boulevard, Farmingdale, New York 11735 
i I'm convinced! Enroll me as a Charter Subscriber. Enter my subscription as designated beiow. 


MC493 


\ United States of America 

□ 12 issues for 529.95 

□ 24 issues for S49.95 

"i O Payment enclosed 


Please charge my 


Canada 

012 issues for $40.61 
O 24 issues for 570,57 
(Includes postage 5 G.ST.) 
O V ISA □ Masle rcard 


t For your convenience, if paying by credit card; To avoid any interruption in service, your subscription will be renewed 
\ automatically at 12-issue intervals, at the then prevailing introductory rate, until you advise us to cancel \i 
\ Signature,. . . . . 

\ Account No. 


Expiration Date 


\ Offer valid m the U S A. and Canada only. No foreign Onders, 

l , Name__ 

i Address .. 


iCIly.. 


____ . .. ______ State,. 

\ All orders payable in U S.A, funds only. Allow 6-8 weeks for delivery. 


Zip 


. I 
\ 

... I 

t 

I 
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Are Cable Companies 
Susking You Dry? 


t a i 


i 



Take a Bite out of High Rental Fees 

with your own 

Converters A Deseramblers 




Everquest • Panasonic • Jerrold • Zenith * Pioneer 
Scientific Atlanta • Oak • Eagle * Hamlin • Tocom 



gg Order 
Toll-Free 


1 800 624-1150 


Call today 
for a FREE 
catalog! 


^JU 




Call today 
for a FREE 
catalog! 


P.O. Box 241296 • Omaha, NE 68124 
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A recession-proof business! 

Own your own 
computer repair business 
or add computer repair 

to your existing business. 


TechServ can put you into your own computer 
repair business quickly, economically and efficiently. 
Research indicates that during a recession, computer 
repair businesses will grow at twice the rate of 
hardware safes. TechServ r s complete support 
program gives you the opportunity to be a part of 
this fast growing industry. 

•Proven Marketing Plan 

• Recognition 

Nationally recognized trademarks and logos give 
you immediate recognition as a professional 
computer repair specialist in your area. 

• Training 

Level 1 286/386/486/586 

Troubleshooting, upgrades, advanced 
diagnostics 

Level 2 Networking/Novel/Unix/Multi-user/ 

Multi-tasking configuration/installation/ 
Maintenance.Prepare for C.N.E. 
[Certified Network Engineer] test 

• Parts and Board Repair 

Single source for OEM/generic parts and board 
repair. Order 7 days a week/24 hours a day, 

$45 million in parts in stock, ready to ship any 
where, overnight if required. 

• Documentation 

We provide manuals, documentation and 
advanced diagnostic software, 

• New Hardware 

We provide new hardware for IBM, Compaq, 
Apple and compatibles at huge discounts. Custom 
build your own systems. 

Over 300 dealers worldwide 
Find out why the Wail Street Journal and Fortune 
Magazine call computer repair the business 
opportunity of the 1990s. 

Call TechServ at (800) 873-7378 

or (21 2] 967-1865 or fill out coupon below and mail to: 

tech 


America's largest chain of independent, 
licensed computer repair centers 

253 West 28th Street, New York, NY 10001 


NAME 


ADDRESS 


C2TY STATE ZIP 

TELEPHONE (Ff 2/93J 
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Metal Detecting for 
Treasure 

A Guidebook for Beginners, 
by Dorothy Francis 

If you're just beginning to 
realize the excitement and 
mystery of searching for treas¬ 
ures, lost or hidden ... 

A $45,000 gold coin. A 
$25,000 antique sapphire 
ring. A 5-pound chunk of 
gold. All found by real people 
using metal detectors. Only $8 

True stories like these lured Dorothy Francis, award 
winning author of over 50 books, into the wonderful 
hobby of Treasure Hunting. If you too, have been bitten by 
the treasure bug and don't know what to do next, Dorothy’s 
latest book is the place to start. She reveals who found the 
coin, the ring and the chunk of gold and where they found 
them. More importantly, the book includes illustrations 
and basic how-to information on everything from choos¬ 
ing your detector to using it successfully on land, on the 
beach, in the surf or prospecting for gold nuggets. Here’s 
a hobby that can pay for itself, and here’s just the book to 
get you started. 
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drunk driving prevention campaign 

MAGAZINE AD NO. DD-2&45-9D—4V," * 4W f|1Q Screen) 
Volunteer Agency: Wells, Greene, Inc. 


AUTHORIZED DEALER 



























Don't Despair.. .REPAIR! 

Here’s how to troubleshoot and 
repair your electronics successfully! 


You Can Be Your Own Repair Expert! 

For VCRs, camcorders, audio equipment, TV 
equipment, computer hardware, office equipment, 
home appliances, automobile electronics, and outdoor 
equipment. 

• Pinpoint and analyze problems quickly. 

• Successfully complete repairs with hands-on 
troubleshooting instructions. 

• Become skilled understanding flowcharts and 
schematic diagrams. 

• Confidently use test equipment such as 
oscilloscopes, frequency counters, and 
video analyzers. 

• Keep your equipment in top 
condition with effective preventive 
maintenance techniques. 

Continue to Broaden Your 
Repair Expertise! 


Electronics Repair 
Manual 


One Source For All Your Repair Needs! 

Better organized than a magazine, more current than a booh. 

1 900-pagc manual 

* easy-to-follow, detailed instructions 
•trouble analysis flowcharts 

• safety precaution checklists 

• comprehensive replacement parts list 

* directory of manufacturers 



MONEYBACK 

GUARANTEE 

There's fid risk in 
crying the 

ELECTRONICS 
REPAIR MANUAL 
to see if its right for 
you, Ifyouarcnot 
delighted r simply 
rerun die manual 
after die 30 -day 
trial period and 
receive i 
prompt refund 


9? Indian Field Rd. 
Greenwich, CT 0GB3U 


Order today lor your 30-day* no-risk 
review of ! he Electronics Repair Manual. 


You 11 receive quarterly supplements, up to 
160 pages, with new step-by-step repair and 
maintenance instructions, valuable schematics 
and new repair techniques. Learn how to 
repair a growing variety of appliances with 
hands-on repair projects that will keep you 
up-to-date with later models and technology, 
You'll be thrilled with your ability to repair a 
growing list of electronic equipment! Supple¬ 
ments may be returned or cancelled 
at any time. 

Free Schematic Service! 

Build a schematic library at no cost to you. 

As a paid subscriber you’ll receive valuable 
coupons for your choice of schematic diagrams, 
No more hassles identifying manufacturers and 
ordering costly schematics from different sources! 
Redeem your coupons - through us - any time! 


For Faster Service Call TOLL-FREE 

1 - 800 - 222 -WEKA 

Or Fax To: 1-203-622-4187 


ytj CI Please m\i me a copy of the new Electronics Repair 
□ T Cv! Manual for only $59.95 + $5.50 shipping and 
handling. I understand that if t am not satisfied I may return the 
manual within 30 days fora complete refund. Supplements are 
sen; quarterly {of 25< per pag£ (never more than $30) and may be 
returned or cancelled at any time. 

O My payment m enclosed C Bill me bier 
C Charge my 0 Visa O MasrerQrd 


Acct No 


£xd. Date 

Smalu re 

Phone t ) 


Signature and pfKjne 

Name 


fer all orders. 

Address 

City 

Stale 

Zip 


All payments mu si be in U.S. funds. Canada add SID. 

AH oiher countries add SI 5. CT residents, add 6% sales tax. 
Mail la: WEKA Publishing. 97 Indian Field Rd„ 

Greenwich, CT 06830 
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ELECTRONIC LOCK PICK 


Need to open any door or padlock? 

With the Electronic Pick no locksmithing skill is required! 

• Lock your keys in the car? 

• No key for a padlock? 

• Lock yourself out? 

• Lose a key? 

Only $199.00 

Complete with a 128 page manual for opening 
most locks in less than ten seconds! 


Send $5.00 for a complete list of locksmithing tools for any 
lock, auto lock, luggage, etc. 


SPY Supply 


7 Colby Court Suite 215 


Bedford, NH 03110 


617) 327-7272 
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CELLULAR TELEPHONE 
MODIFICATION HANDBOOK 



We now offer cellular phones cloned with 
your existing number! Buy a handheld, 
transportable or car mountedphone from 
us or we cm convert your phone! 

Call for details. 


Sold for educational purposes only 


How do you reprogram 
a cellular phone? 


* How to have two phones with the 
same number. 

* Descriptions of cellular phones’ 
vulnerabilities! 

* Techniques for decoding & changing 
cellular phones' NAMS & ESN's 

* Where to buy programming devices 

* Chip supplier’s phone numbers 

* Instructions on how to change 
phone numbers on all models 

* Cellular phone manufacturer's ESN codes 


Complete Manual only $79.95 

M.O. or C.O.D. to SPY Supply 
7 Colby Court Suite 215, Bedford, NH 03110 

(617) 327-7272 
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Affordable 

Data 


Acquisition 



MODEL 30 


Turn your 386, XT, or AT into a data 
acquisition device! 



MODEL 70 


Economical 5 1/2 Digit A/D 
Convertor w/ RS232 Serial Control 

Equivalent resolution of 5 1/2 digit 
DVMs costing over 51,000! 


* Makes Accurate 
Voltage, Temp, & 
Pressure 
Measurements 
■ Includes User- 
Friendly Virtual 
Instrument Software 


* Logs To Screen, 
Primer, Or Disk Data 
File 

* Complete Package 
Includes Software, PC 
Cable, and Power 
Supply 


* Control Relays, 
Lights, Motors, 
Robotics, & More 

* Measure Temp, 
Pressure, Light 
Levels, & Humidity 

* Can Customize 
Boards To Any 
Industrial 
Application 


Features: 

■ 24 Lines 
Programmable I/O 
At TIL Levels 
* 8 Bit Analog To 
Digital Convertor 
>8 Channel Analog 
Multiplexor 8r 12 
Bit CMOS Counter 


SCHOONER SOFTWARE - Economical 
Data Acquisition Program For 
Model 30! ^ 



MODEL 150 DMM 


For Affordable Data Acquisition, Call; 

Prairie Digital, Inc 

846 Seventeenth St reet * Prairie du Sac, Wl 53578 
{60S)643 8599* FAX (6081 643 6754 


True RMS Digital Multi-Meter 
W/RS232 Port 

* Measures AC DC »Offers True RMS 

Voltage Sr Current, Reading, Diode 

Frequency, & Test, & Audible 

Resistance Continuity 

* Includes Data * Features Large 

Logging Software 3 3/4 Digit Display 

& RS232 Interface 


CIRCLE 29 ON FREE INFORMATION CARD 


PE MARKET CENTER CLASSIFIEDS 


COMPUTER SOFTWARE 


THOUSANDS OF IBM SHAREWARE PRO¬ 
GRAMS. $3-00 S&H tor 2 disks full plus catalog 
disk. American Software, PO Box 509, Suite M6, 
Roseville. Ml 48066-0509. 


TWO DISKS FOR THE PRICE OF NONE! We've 
gel rentals, audio, video, shareware, specials ot 
the month, printing bargains and more! Hot, very 
informative, welcomed and user friendly are what 
our customers say about our service and soft¬ 
ware. Now you can receive 2 36GK disks chock full 
of our newest and best program listings and ser¬ 
vices. Also included are 4 phenomenal virus free 
and easy to use programs free!! (our choice). Just 
send $2.50 {refundable) for shipping or $3.00 (re¬ 
fundable) for shipping 720K disk. Beach Radio, 
PO Box 546. Dept. PE, Boston, MA 02112-0548. 


ELECTRONICS TUTORIAL software program. 
Over 1000 screens, 43 modules, of interactive 
Information, schematics and help on DC, AC, ana¬ 
log and digital. Menu driven. Ideal for job prepara¬ 
tion, reference, or for use as a study aid IBM 
format. $30,00. (Specify monochrome, EGA or 
VGA,) Tutor-Tech, 5591 Kimberly St., San Jose, 
CA 95129. (408) 252-3223. 


ENG INFERS: GET THE EDGE! Our 38 MS DOS 
shareware programs are used daily by electronics 
professionals. Available on 6-5"HD diskettes for 
$49.95. Our floppy catalog of 2000 technical files 
is FREE with your order, For catalog only, send 
$3 00, The Engineers' Club (408) 445-2902 — 
1737 Silverwood Dr., San Jose. CA 95124. Money 
back guarantee l 


AMIGA, MACINTOSH, ATARI ST/XUXE Ama¬ 
teur radio, astronomy, MIDI, and electronics PD/ 
shareware software, $4.00 per disk full. Send 
SASE with 2 stamps for caiaJoa Please specify 
which computer! KD Software. Box 1646, Orange 
Park, FL 32067-1646. 


CB-SCANNERS 


SECRET FREQUENCIES: Federal, police, sur¬ 
veillance. more, Scanner/C B modification books. 
Free catalog. CRB, Box 56* PE. Com mack, NY 
11725. 


CB SCANNERS, ham equipment, power sup¬ 
plies, electronic kits. Call us for your best deal on 
A.o.FL Bearcat, Realistic, Cobra & more. New 
AR100QXLT $398.99, PR02O06 $369,95, deliv¬ 
ered prices, Advanced Specialties Electronics, 
114 Essex St, Lodi, NJ 07644. (201) VHF-2Q67 
V/MC/DiSC. 


ANTIQUE ELECTRONICS 


RADIO TUBES, capacitors, etc. 16 page Ulus- 
(rated catalog $2.00 (foreign $3,00). Don Diers, 
4276 North 50th Streel #MC5, Milwaukee. Wt 
53216-1313. 


CABLE TV 


“BULLET” BUSTER, Protect your cable box 
against the infamous cable "bullet." The “Bullet" 
Buster acts as an electronic shield. Installs in-line 
In seconds. Don't wail until ills loo late I $19,95 plus 
$3,00 S/H. ELECTROMAN, Dept. PE, Box 
24474, New Orleans, LA 70184.___ 

WHOLESALE CABLE, Jerrold DP7 $299,00, 
DP6 $249.00, SA 8560 $299.00, Tocom 55G3VIP 
$279.00. Zenith — call. Most test aids $25.00. 
(201) 728-3217, _ 

CABLE STEALTH: Protect yourself from de¬ 
scrambler detection and stop the "Bullet". Not a 
kit. Preset and tested. Quick Inline installation. 
Only $19,99 plus $4,00 S&H f money orders or 
C.D.D. only. BALDWIN ELECTRONICS, Box 
9291, BallO., MD 21222-0291,_ 

CABLE TV DESCRAMBLERS. We will not be 
undersold- Each order includes: * free re¬ 
mote, * free a hipping A handling, * free 2 4‘ 
coax jumper*. 24hr/7day» service. Quality Ca¬ 
ble Products 1 (600) 233-5492. 


AUDIO-VIDEO-LASERS 


LASERS 1MW He-Ne laser module $55,00; 
1,5mW $69.00. Requires 12VGC. 120VAC opera¬ 
tion add $20.00. 30 day satisfaction guarantee, 6 
month warranty. Please add $7.00 S&H. Free cat¬ 
alog — write: Midwest Laser Products, PO Box 
2107, Bridgeview. IL 60455. Or poll our Fax (70S) 
430-9280. Phone: (706) 460-9595. 


REPAIRS-SERVICES 


SCANNER! HAM RADIO REPAIR! Fast turn 
around, estimates gladly given. Dan Rupe (Telo 
Technology), 1302 Uplands Drive, Camano, WA 
98232. (206) 387-3558, 


BUSINESS OPPORTUNITIES 


LET THE government finance your small busi¬ 
ness. Grants/foans to $500,000. Free recorded 
message. (707) 448-0270. (KJB), 


EDUCATION 


LEARN IQ EARN Increase your income with 
electronic skills. Courses written for easy foam¬ 
ing. As low as $49.50. Send $2.00 for course and 
parts catalog to A&A Products, Rtl Box 482-L, 
Rockdale, TX 76567. 













































INTERNA TfONAL INC 



STARTEK 

ATM™ - BAR GRAPH FREQUENCY COUNTERS 

Check out the ALL NEW ATH-1S ... it’s FAST! 


The ATH-1B can ACCURATELY READ an input signal, DISPLAY the frequency 
and AUTOMATICALLY switch to HOLD status, in less than 8% of a second II 







refers to our exclusive new AUTOMATIC TRIGGER & HOLD circuit with 

almost all 


r goodbye to \ 
t nave become 


ATH W 

AUTOMATIC CLEAN DROPOUT, With ATM™ you can say 
of that annoying random counting and the false readings m 
accustomed to when using portable counters. The model ATH-1S is an ULTRA 
HiGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an INTEGRATED 
BAR GRAPH circuit which irwtvrfy displays the signal strength of an input signal 
from < 1 MHz to over 4 GHz. When the ATM™ feature is used, the counter 
displays the last readable signal received. It automaticaity triggers on a readable 
signal and automatically switches to the "hold* status when tne signal dlssapears. 
Because of AUTO TRIGGERING, the first reading is correct. If the signal steps in 
the middle of a sample or gate time, the last complete accurate reading will be 
displayed and the unit switched back to "HOLD" status, hence the AUTOMATIC 
CLEAN DROPOUT prevents the display of erroneous data, all this Is done 
automatically, with hands free operation - and It works great m 
We are further responding to user requests by offering a ONE-SHOT ath" 
option. This consists of a ONE-SHOT select switch, a push button RESET switch 
and two LED indicators all located on the top of the counter (not shown). When 
this function is used, the first readable signal that triggers the counter will be held 
on the display until manually reset One push of the reset button will reset the 
display to zeros and enable the one-shot circuit again. The display can be blanked 
or turned off pending the auto triggering from an input signal, which also saves 
power under battery operation. 

RESPONSE TIME, defined as the time from the beginning of the input signal to a 
stable, acorate, readable display, has been dramatically speeded up. The 
RESPONSE TIME is actually 800% faster than previous models ana if you 
consider not having to manually throw tee hold switch, at just the right time, the 
ATW-ts Is functionally the fastest counter you can buy it 


JUMDP /W iiQA 


SAY GOOD-BYE 
TO RANDOM 
COUNTING & 
FALSE READINGS 




w* - AUTO TRIGGER & HOLD 
✓NE-SHOT ATW OPTION 
AUTOMATIC CLEAN DROPOUT 
800% FASTER RESPONSE TIME 
ULTRA BRIGHT LED DIGITS 
MAXIMIZED SENSITIVITY < 1 mV typ 

3 to 5 HOUR NI-CADs STANDARD 
BATTERY CHARGE INDICATOR 

4 GHZ - 2 INCH LED BAR GRAPH 
2 RANGES - 6 FAST GATE TIMES 
1 PPM TCXO STANDARD 
HIGH STAB 0.2PPM TCXO OPTION 
MANUAL HOLD FUNCTION 
BLANK DISPLAY FUNCTION 
9-12V AUTOPOLARITY PWR JACK 
StarCah m ALUMINUM CABINET 
1 YEAR LIMITED WARRANTY 


SIZE: 4"H X 3.5"W x 1"D 


*ATH-1B FREQUENCY COUNTER 
WITH NI-CADs & 110VAC ADP 
FACTORY INSTALLED OPTIONS: 

$235. 

#0/S-ATH-15 

ONE-SHOT ATH~ 

40. 

#HSTB-15 

HIGH STAB TCXO Oippm 

100. 

ACCESSORIES: 

#CC-90 

BLACK VINYL ZIPPER CASE 

12. 

#TA-9Q 

TELESCOPING 8NC ANTENNA 

12. 

#P-110 

PROBE, 200 MHZ, 1X-1QX 

39. 

#M2071C 

CABLE FOR MftJ-207teOS 

10. 


STARTEK INTERNATIONAL INC 

398 NE 38th St., Ft. Lauderdale, FL 33334 


CHECK IT OUT. .. BEFORE YOU BUY A COUNTER 
Does Bar Graph give INSTANT readings or 3 gate times delayed? 
Does Bar Graph writ on every range? Over 2 GHz? With HOLD on? 
Does HOLD switch CHANGE the GATE selection when timed off? 
Does unit SELFOSCILLATE ■ random count with no input signal? 
How many switches needed to select range? Gate times per range? 

How long does unit operate with batteries? One hour? 

NO PROBLEM with a STARTEK POCKET COUNTER" II 


ALL MODELS 
IN STOCK 
WE SHIP 
SAME DAY I 


Orders & Information 

305-561-2211 


Orders only 

800-638-8050 

FAX 30&5614133 


TERMS: SlKppJn^MJKBnu ohugsa for Roridk add *4 + tax. 
US & Canada add l$4 min - $10 max), others add of 
total, COD foe $4. VISA, MG or DISCOVER accepted. Price* 
& apeclicatkHie tutted to change without notice or obfigatiori. 












USE PE MARKET CENTER CLASSIFIEDS 

READ BY 87,877 BUYERS OF ELECTRONIC EQUIPMENT 

ACCESSORIES AND PARTS 


INSTRUCTION FOR PLACING YOUR AD! 


HOW TO WRITE YOUR AD 

TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form befow. If you wish to place more than one 
ad, use a separate sheet for the additional ads {a photocopy of 
this form works well). Choose a category from the list befow and 
write that category number into the space at the top of the order 
form. If you do not specify a category, we will place your ad under 
Miscellaneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. Payment fn full must accompany 
your order. We do permit repeat ad or multiple ads in the same 
issue, but in all cases, full payment must accompany your order. 

WHAT WE DO 

The first two words of each ad are set in bold caps at no extra 
charge. No special positioning, centering, dots, extra space, etc, 
can be accommodated. 

RATES 

Our classified ad rate is Sl.OOper word. Minimum charge is $15.00 


per ad per insertion (15 words). Any words that you want set in 
bold or caps are 20c each extra. Bold caps are 40c each extra. 
Indicate bold words by underlining. Words normally written in all 
caps and accepted abbreviations are not charged as all-caps 
words. State abbreviations must be Post Office 2-letter abbrevia¬ 
tions. A phone number is one word, 

CONTENT 

All classified advertising in the PE Market Center is limited to 
electronics items only. Ail ads are subject to the publisher's ap¬ 
proval. We reserve the right to reject or edit all ads. 

DEADLINES 

Ads received by our ctosing date will run in the next issue. For 
example, ads received by April 14 will appear in the August, 1991 
issue that is on sale June 18, The PE Market Center is published 
monthly. No cancellations permitted after the closing date. No 
copy changes can be made after we have typeset your ad. NO 
REFUNDS, advertising credit only. No phone orders. 


AD RATES: $1.00 per word. Minimum $15.00 


Send your ads with payment to: 

Popular Electronics Market Center, 500-B Bi-County Blvd. Farm ingdale, NY 11735 


CATEGORIES 


100 — Antique Electronics 
130 — Audio-Video-Lasers 
160 — Business Opportunities 
190 — Cable TV 
210 — CB-Scanners 
240 — Components 


270 — Computer Equipment Wanted 
300 — Computer Hardware 
330 — Computer Software 
360 — Education 
390 — FAX 

420 — Ham Gear For Safe 


450 — Ham Gear Wanted 630 — Repairs-Services 

480 — Miscellaneous Electronics For Sate 660 — Satellite Equipment 
510 — Miscellaneous Electronics Wanted 690 — Security 
540 — Music & Accessories 710 — Telephone 

570 — Plans-Kits-Schematics 720 —* Test Equipment 

600 — Publications 


CLASSIFIED AD COPY ORDER FORM 


Ad No. 1—Place this ad in Category # 


1 - $15.00 

2 - $15.00 

3 ■ $15.00 

4 - $15.00 

5 - $15.0" 

S - $15 00 

7 - $15.00 

a - $ 15.00 

9 • 315.00 

10 - $15.00 

11 - $15.00 

12 * SI 5.00 

13 - $15.00 

14 - $15.00 

15-$15.00 

16 - $16.00 

17 * $17.00 

18 $18.00 

19 - $19.00 

20 - $20.00 

21 - $21.00 

22 - $22.00 

23 - $23,00 

24 - $24.00 


29. $29.00 3D-$30,00 31 - $31.00 32 - $32.00 

33 - S33.00 34 ■ $34,00 35 - $35.00 36 - $36,00 

37 - $37.00 38 • $38.00 39 - $39.00 40 - $40.00 

Ad No 1—Total words __x $1.00 per word = $_ 

Afl Caps words __x ,20 per word=$__ 

Sold words _ x .20 per word = S _ 

Bold Cap words__x ,40 per word=$ __ 

TOTAL COST OF AD No. 1 $__ 


25 - $25.00 26 - $26.00 27 - $27.00 26 - $28.00 

Toial classified ad Payment $_enclosed. 

[ ] Check [ ] MasterCbarge f ] Visa ($15.00 minimum credit 
card order) 

Name __ _ ____ 


Card #_______ 

Expiration Date_/___ 

Signature__ 

_Phone__ 

___ City Stale Zip __ 


Address 


































































AMAZING 


* ELECTRONIC '•b 
PRODUCTS and KITS 



NEW CONCEPT! 

Mystery 

Levitating 

Device 


Remember War of the Worlds? objects float in air and 
move to the touch. Defies gravity, amazing gift, 
conversation piece, magic trick or great science project, 

ANT1K Easy to Assembled Wins.$19.50 

Combination Solid State Tesla Coll 
& Variable 1OO,0OOVDC Generator 

Experiments Using Tesla Coil: 
Plasma in a JariTomado, Furnace 
* Kiriian Photography 
1 Wireless Energy Transmission 
Induction Fields 1 Pyrotechnic Effects 
ancf I 


^ ' Hiqh 



C>f ~- 

™r 

Operates 12-19 VOC for 
Reid Use arllSVAC 
For Laboratory Use 


Voltage 
for the 
Hobbyist! 


Experiment with 
the forces used in 

hover boards, 
lasers, night 
vision, mini 

Tests colls, plasma globes, magic shows, shock/stun 
devices, Ion ray guns, anti-gravity, pyrotechnics, 
hypnosis, tetekinetlcs and hundreds more. Operates 
from batteries, 9-14 VDC, or 115VAC using adapter, 
MINIMAX 4 4,000 Volts, 5ma, 4.5x1.5xr ... $19 J5Q 
MINIMAX 2 2,000 Volts, 5ms, 3.5x7 IF die .. $14.50 



Corona and Brush Discharge 
• Energizer for Neon Plasma Tubes^ _ 

Experiments Using HJ Volts DC: 

■ Plasma Plaster nri!lfir/Cnttar~ J 2- 


■ Plasma Blaster Driller/Cutter 
* Antl-Gravity/Force Fields 
• Ion Reaction Motors 
1 Lightning Generation 
■ High Ion Source 
* Ozone For Air Purification 
■ Electrification of People & Objects 
J Particle Accelerators/Atom Smashing 
• High Energy Capacity Charging 

HVM7 Plans CompJstt ^stem .$15.00 

HVM7K Complete System Klt/Plans ...... $174.50 

TCL4K Testa Coll Only Klt/Plans .. $99.50 

115/19AC Wall AdapterforllSAC .$15.50 

Table Top Tesla Coil 

Spectacular - 
A Real Attention Getter! 

- 250,000 Voftsl • 7-10' Sparks! 

Energy even posses through 
windows. Great for science 
projects, displays, advertising. 

Highly spectacular devices produces | 
visible, audible bolts of lightning 
appearing to flash in the air. Causes 
certain materials to bum from within and glow, lights 
bulbs without wires, produces induction fields. St Elmo's 
fire corona. Clearly demonstrates high frequency high 
voltages yet terminal may be touched by user during 
operation with a metal object. 115VAC operation only. 
BTC3 Plans .. $15.00 BTC3K Klt/Plans $299.50 
BTC30 Assembled and Tested . $399,50 



Ultrasonic Blaster 

Laboratory source of acoustical 
shockwaves. Blow holes in 
metal, produce "cold" steam, 
atomize liquids. Many cleaning 
uses for PC boards, jewelry, 
coins, small parts, etc. 

$10.00 ULB1K Klt/Plans $6950 



100,000V Intimidator / Shock Wand 

Module Build an electrical device that is affective 
up to 20 feet. May be enclosed for handheld, portable 
field or laboratory applications. 

ITRA2KM Easy to Assemble Electronic Kit... $49.50 
1TM2 Plans Only; Credit-able to Kil.$10.00 

Ion Ray Gun - Projects charged tons that induce 
shocks In people & objects without any connection 1 
Great science project as well as a high tech party prank. 

IOG3 Plans.$10.00 IOQ3K Klt/Plans $6950 

Invisible Pain 
Field Generator 

Shirt pocket size electronic 
device produces lime variant 
complex shock waves of intense directional acoustic 
energy capable of warding off aggressive animals, etc. 

IPG7 Plans .... $6.00 IPG7K Kit i Plans $49.50 
1PG70 Assembled ....... $7450 




Homing / Tracking Transmitter - 

Beeper device, 3 mite range. 

HOD1 Ham .... 110.00 HOD1K KjtjHgw $4S.50 

Listen Thru Walls, Floors 

Highly sensitive stethoscope mite. 

STErm Plain ...ta.00 STETHIKKJ!/Plans««0 

3 Mile FM Wireless 

Mike - SubmlntBtvret 
Crystal dear, uflra-sensftive 
pickup transmits voices and sounds 
to FM radio. Excellent security system, warns of 
intrusion. Become your neighborhood disk jockey! 
Monitor children and Invalids. 

FMV1 Plans.$7.00 FHV1KKlt/Plans. $39.50 



Shocker Force Field / Vehicle 

Electrlfier - Neat little device allows you to make 
hand and shock balls, shock wands and electrify objects, 
charge capacitors. Great pay back for those wise guys 
who nave wronged you! 

SHK1KM Easy To Assemble Electronic Kit. $24.50 


Telephone Transmitter - 3 Miles! 

Automatically transmits both sides of a telephone 
conversation to an FM radio. 1 Tunable Frequency 
* Undetectable on Phone 4 Easy to Build & Use 
■ Up to 3 Mile Range 1 Only transmils during phone use 

VWPM7 Plans .... $7.00 VWPM7K Klt/Plans $39.50 


INFORMATION UNLIMITED 

Dept PEM12, Box 716, Amherst, NH 03031 
Phone: 603-673-4730 FAX 603-672-5406 

MC, VISA, COD, Checks Accepted. Please Add SSjOO Shipping A Handling 


wiifi : many mom:Kami 
Order, 
Or Send $1 P&H 



Plasma 
Fire Saber 


Produces the spectacular effect that captured the fantasy 
of millions of movie fans. Visible plasma field is 
controlled by grip pressure and adjusts saber length. 
Active energy field produces weird & bizarre effects. 
Excellent for special effects. Specify photon blue, neon 
red, phasor green, or starfire purple. 

PFS2 Plans .... $6.00 PFs2K Kft/Pfans $49.50 
Special Offer FFS20 Assembled reg $8$* $59.50 




TV & FM Joker / Jammer - Shirt pocket 

device allows you to totally control and remotely disrupt 
TV or radio reception. Great gag to play on family or 
friends. Discretion required. 

EJK1KM Easy to Assemble Electronic Kit . $19.50 



Visible Beam Laser 

High brightness red HeNe laser visible lor miles. 

Produce your own light show! Projects a beam qt 
red lite dearly visible in most circumstances. Can be 
used lo intimidate by projection of a red dot on target 
subject. Also may be used to listen in" using our 
laser w/ritfow bounce method #LL!S1 below. Easy 
to Build Modules Makes A Working Visible User: 
LAS1KM Kit w/lmw Laser Tube, Class II . $69.50 
LAS3KM Kit ff/2,5mw Laser Tube, Class NIA$99.50 




"Laser Bounce" Listener System 

allows you to hear sounds from an area via a lite beam 
reflected from a window or other similar object. System 
uses our ready-to-use LATR1 Laser Terminator gun site 
as the transmitter. The receiver section is supplied as 
an easy-to-build kit, including our cushioned HS10 
headsets. Order # LUST20 System, Includes our 
LATR1 Ready-to-Use User Gun She, LLR1K Special 
Receiver Kit, and HS1P Headset, all for only $299,50 

5mw Visible Red Pocket Laser. 

Utilizes our toucti power control! 

VRL3KMX Kit I Plans 5119.50 

See In The Dark Viewing 

Device uses invisible infrared 
illumination for seeing in total 
darkness. Excellent 
for low costnipht 
vision, along with observing 
lasers and other IP sources. 

Functional unit, many useful applications. 

SD5 Plans .... .///# $10.00 

SD5K Kit ( Tube / Plaits ...... ///I $299.50 

GPV10 Ready to Use Viewer.///# $499.50 

60G2A Tube / Plans to build your own ... $99.50 

Order by Mail, 
f f* A or by 24 Hour 
I m lOrders-Only Phone: 

K ^Ly 800 - 221-1705 
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y EASY TO FABRICATE 

: : : : : : : : : : : ; :'D5SKaKED:roR SWUi'LOT. .. 
PRODUCTION ’’ 


SHEET METAL BOXES FOR CONSTRUCTION 


FOR QUICK DEUVEFfY 

V MCTAL BOXES 3PIPPE# f LAT : : 





PANELS ARE .0$3* ALUMINUM 


METAL CABINETS 


MODEL 

DESCRIPTION 

WKDnH^rtMt 

price 

t 

HB-TA *" 

4 K 5 X 7 

1 6.BO 

UC-2A 

a x 3 * £ 

10.70 

MC-3A 

0x3^2 

20.95 

MC-4A 

4X4X3 

18.73 

MC-6A 

1X413 

2Q.9G 

MC-6A 

B x 4 x 3 

53,13 

MC-7A 

4X7*4 

50,93 

MC-BA 

6*7x4 

23. IS 

UO-flA 

3x7x4 

23.73 


PANELS ARE ,0C3‘ ALUMINUM 


RACK CHASSIS 

MODEL 

DESCRIPTION 

WlD X H(mdlfti) 

PRICE 

f 

1ftU5 

l>X 5*1.75 

30.06 

IRU7 

10X7X1.76 

33,10 

1BU10 

IP X 10 X 1.76 

38,23 

2RU5 

19 X S X 3,6 

33,10 

2BU? 

l«xTx 3,6 

38.29 

5R1J10 

19x 10x3.6 

37.00 

anus 

10x6x6.26 

41.00 

anu t 

10x7x6.26 

44.10 

anuTD 

1 & ic TO x 6-26 

40.30 


DUAL SLOPE 
METAL C ABINETS 


BRAKE & SHEAR 


MODEL 

DE9CTV1KH 

MAJOR ML SEOOMUflYDN. 

flifliHiMl p fu Ml Dl (tj 

PffcCE 

♦ 

OS-l 

4 X 6X 4X 1.2k 1.0x5:4x1.fl 

50.00 

OS-2 

BKSX4i12l 1,0X2.4X10 

0326 

DS-3 

111x4x15* 1,0X2,4X18 

67,60 

DS4 

10XOX4K 1,2 X 1.9 x 2.4 e 1.6 

71.50 

OS-3 

12 X 9 X 4 X TJX 10x2,4 e 1.6 

75.00 

DS-8 

1SX S x 4 x U x 10 x 2,4 X 1 jB 

OlJdO 

DS-7 

4x0x6x2x6.1x351x10 

60,00 

DS-0 

0X0XOX Z X3.T X3.SX 1.0 

73.00 

O5-0 

0X0X0X2X3.1X30X1,0 

76.00 

DC-TO 

10X 0X04 2x 3.1 lUx 10 

02.70 

D0-T1 

12 X 1161 2x3.1 xO0x 1.0 

07 J5 

OS-12 

10x Bxdx 2x3,1 X 10X 1.0 

TOO.TO 


ALUMINUM Al 


CUTS METALS, PLASTIC, ETC. TO .OKT THICK AND 
7 7/8“ MADE AN D SENDS UP TO 00*-MEAT SHOP TOOL 


SESCOM, INC, 

u£Bi 2100 WARD DRIVE 


HENDERSON, NV 09015 USA 


CALL TODAY 

PREPAID ORDERS SHIPPED GROUND AT NO CHARGE (48 STATES) 


FOR USA AND CANADA ORDERS (000) 634-3457 
TECHNICAL INFORMATION (702) 555-3400 
24 HOUR FAX (702) 565-4B28 


■DR 

IHXIRE1I1H 

PHCCI 

PUNCH t 

3/P HOUND 

P.B5 

PUNCH 5 

7/1fl* ROUND 

0.06 

PUNCH 3 

tlSP HOUND 

90S 

PUNCH 4 

0/10* HOUND 

12-93 

PUNCH 5 

5/fr ROUND 

1295 

PUNCH S 

11/10* HOLKD 

15.95 

PUNCH 7 

3/4* HOUND 

12-95 

PUNCH B 

13/15* houmd 

12-95 

PUTiQH 9 

7/S■ ROUND 

12.95 

PUNCH 10 

V ROUND 

13.95 

Punch ti 

1-1/lF HOUND 

13 95 

punch tE 

1-1/0* ROUND 

1305 

PUNCH 1 3 

1-3/1 S’ HOUND 

11SS 

PUNCH 1 4 

1-1/4* ROUND 

14.05 

PUNCH 16 

1-3/0* ROUND 

14.05 

PUNCH 10 

1 -t/5* ROUND 

16.05 

PUNCH ir 

1 -6/fl* ROUND 

21.05 

PUNCH ia 

1-3/4* ROUND 

B4.0S 

PUNCH 13 

2-W ROUND 

S1.Q5 

PUNCH M 

T 1/tS* SQUARE 

3205 

PUNCH 21 

3/4* SQUARE 

3605 

PUNCH EJ 

1* SQUARE 

4625 

PUNCH S3 

51J3? *15/10* HECT 

48-95 

‘PUNCH 24 

“THURST FIACE5 

1095 


HEAVY DOTY 
RACK CHASSIS 

MODEL 

DESCRIPTION 

PRICE 


w K 0 X H (Hcnanl 

1 

lftj7HCT 

10x7x6.26 

116.00 

3RUTO HD 

19 X 10 X 6,25 

121.00 

3RUT4 HD 

19 X 14 X 6.26 

134 .DO 

4RU7 HD 

19 X 7 X 7.0 

121.00 

4RUTO HD 

19 X 10 X 7.0 

120.00 

4RUT4 HD 

T0X U X 7,0 

134.00 

0HU7 HD 

19X7X9.76 

126.00 

BRUTD HD 

IPX 10 X 6,76 

133.00 

6nU14 HD 

lp X 14 x i-76 

143.00 


EXTRUDED SERIES 

MGDEL 

DESCRIPTION 

W n D t H (mem*) 

PRICE 

3 

ET-1 

4.52 x 4.35x1.67 

10.00 

ET-tB 

4.02 X 4.35 X 1.57 

10.00 

ET-2 

4.52 X 6.00 X 1.57 

24.00 

ET-2B 

4.52 X 6.00 x 1.57 

24.00 

COlT 

PL40T1C CARRYING CASE 

10.00 


SESCOM ALSO STOCKS 
HARDWARE KITS, 
TRANSFER LETTERING, AND 
MEN]-POWER TRANSFORMERS 

CALL OR WnrTE FOR YOUR 
FREES 4 PAGE 
CONSTRUCTOR'S CATALOG 


HAND TOOLS 

MOW, 

DEKHFT1CM 


HKI1 

Up-1 

MICRO RE AUER 

1,0-5.5 

iB.3& 

up-3 

RCQUUAR PEAMGR 

3,(M2.0 

25,00 

Up-3 

UAflCE RCAWEP 

100-250 

40.00 

RT*i 

RETHREAOER 

3.0 x 0,5 

10.90 

AO-1 

liALl TP'r AC4nrf»fOH P»EH BOlEMlHlVfRl| 

8.60 


1575.00 

(shipped within 
46 states) 
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PE MARKET CENTER CLASSIFIEDS 


MISCELLANEOUS 
ELECTRONICS FOR SALE 

GOVERNMENT SURPLUS lest equipment and 
parts. Free catalog. EF Electronics, Box 326. Au¬ 
rora. IL 60507. 


SAMS PHOTO Facts. Complete folders, #1000 to 
#2291. $8.00 each plus postage. (914) 562-2605. 

SOLAR 20W 4V 5A 565.00. lOOp CAT $5 00 re¬ 
fundable. Dallas Solar, PQB 611927, San Jose 
CA 95161. 1 (800) 345-4913. 

OSCILLOSCOPE 50 MHfc, dual channel, solid 
state, calibrated, with manual $250,00. 1 (600) 
635-8335. 


5-8 MILLIWATT red He-Ne laser heads w/ballast 
and 115/230 VAC power module. Brand new with 1 
year warranty. $150,00 + $5.00 S&H each set. 
Red Line, 9737 Balboa, St Louis, MO 63136, 
(314) 669-6156. 



Orders only 
1-8Q0-45Z-7090 


ImoTrmtkts 
(310)867-00$} 


Test chips for JERROLD, TOCOM ZENITH SJS & 
more. Puis c&bfc boxes in fall service mode Easy inst- 
vEatian. Zenith only S3995. Most others under SSOes. 

Qwtntity prices i -UlsbE. 

e t&i far u awco ip far w ** t tat sidoofy. 


PAINTED CIRCUIT KIT 

Eft-4 PHOTO ETCH” kit lets you copy ait from this magazine 
onto your PC board. Includes everything Let exposure bulbs. 
Shipped UPS to your street address lor£43.00 
Eft -n EXPOSURE ms SET FDA H4. Con tains 34(H)-K 
reflector flood and 4flfl(TK long wave UV lamp lor ordinary 
120V socket. Shipped KPS la your street address for £18.45 
FREE CATALOG q! dry transfers and PC supplies. Write or 
phone EJATJUL, 55 Freeport BJvd, Sparks, NV 80431. 
702-359-7474 FAX: 702-359-7494 


PLANS-KITS-SCHEMATICS 


BUILD — FIVE-digil, ohms, capacitance, fre¬ 
quency, pulse, multimeter. Board and instructions 
59.95. Bagnall Electronics. 179 May, Fairfield. GT 
06430, 


BUILD YOUR own neighborhood radio station 
with our high quality FM stereo transmitter kit. 
Also available ham transceiver kits. Send SASE 
for complete catalog. Sunset Electronics, 16776 
Bernardo Center Drive, Suite 110B, San Diego, 
CA 92126. 


68HC11A1 32Kbytes EEPROM, 8A/O, 20 IQ 
pins. NO (jumpers, motherboard, cables, EPROM 
prog ram men eraser) REQUIRED, Just plug into 
CGMx port. In 15 minutes program 20 LEDs...on/ 
off. Micro Consultation (1982). 1404 Galt. 
Montreal. Qc. H4E 1H9. (514) 761-4201. 


SURVEILLANCE 


COUHTiRSURVElLUHCE Electronic Devices 
Miniature Transmitter Kits.. $29.95 
Voice Changers,Phone Scramblers,Vehicle Tracking,Phone 
Recording Systems. Bug & Phone Tap Detectors, 8 More! 


CALL IDENTIFIER device * dtaplaft callers plume nanbe/ 
before you answer *lth date & time of call,..£49.95 


FOR GATALO G SEND £5.00 TO. “ 

j F.O. BOX 337, Buffalo. HV 14226 (716J 591-347G 


FREE PLANS. For cable and satellite de¬ 
scramblers. Complete information package. 
MJMC, Box 531, Bronx, NY 10461. 

FM STEREO TRANSMITTER kit broadcasts any 
audio signal to FM stereo radios throughout your 
home. Uses unique BA1404 1C Complete kit: 
PC board/components — $24.00. Visa/MG. 
TENTRONIX, 3605 Broken Arrow, Coeur d'Alene, 
!D 63614. (208) 664-2312. 


SATELLITE T.V. 


Factory Direct to Your Door 
Echostnr • Startrak« Houston Tracker * Orbftron 
24 Hr. * Call for FREE Hug# Color Catalog 

pridn fl :Bssrth£ 1 i3l* m * ,k ™ 3 s 5 ,3t °™ 

516 - 763.6042 ECHOTRAK™ 3054446000 
V 4748 KIW Bah Lan» - Coni Springs, f L 33076 J 
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SCIENTIFIC 
ATLANTA 8580 

FSBtUPdS 

•Wireless Remote Control 

• Favorite Channel Recall 

• Parental Lockout 


BRAND NEW 
t YEAR 
WARRANTY 


W SCIENTIFIC 
V ATLANTA 8590 

FdBtufds 

• Wireless Remote Control 

• Favorite Channel RecalL. 

• Parental Lockout 

• Volume Control : 


BRAND NEW 
1 YEAR 
WARRANTY 


ADD ON DESCRAMBLERS 

1-5 6-10 Mm 

FTB-3 49.00 39.00 ^§N| 

TVT OR TBI 55.00 47.00 : 

SA-3 59.00 49.00 

KN12-3 59.00 49.00 

P 10-3 OR P1D-3+ 59.00 47.00 

MLD1200-3 49.00 39.00 

CONVERTERS 

1-5 6-io jmm 

PANASONIC 1453G 75.00 65.00 gC 

JERR0LD DQN7-3 75.00 65.00*-v ^ 

JERROLD 400 49.00 39.00^^* 


LATEST ^ " 

DESCRAMBLER MODELS^^| 

Add On Descrambler for all JERROLD oe 

Systems (Except Base Band) Guaranteed to 1 £9 6 
Work Anywhere Coast to Coast (Model JD-3) * 1591.5 

Add On Descrambler For All PIONEER m ajc 

Systems. Guaranteed to Work Anywhere • 6 

Coast to Coast. (Model PD-3) *1591-5 

Add On Descrambler For All SCIENTIFIC ATLANTAcoO 
Systems (Except 8570,8590, 8600). 057 6 - 

Guaranteed to Work Anywhere *119 1 -! 

£oast to Coast. (Model SAD-3) 


1470 OLD COUNTRY RO 
SUITE 315 - 

PLAINVIEW, NY 11803* 
NO NY SALES ! 


1 - 800 - 950-9145 












Conned Musde Wires "too battery or other 
power source and watch them contract in length 
up to five percent! Remove power, and they 
relax and are ready for mttons more cycles. 
Create direct linear action without heavy gears, 
cofti, or motors. Use Muscle Wires In robots, 
models, planes, roSroods - anywhere you need 
small strong aU-elednc motion. 


Q&A 


What Are Muscle Wires? 

Muscle Wires ;ire highly processed brands <jf ;i 
nickd-Eiunium alloy called nilinol, Al rc>om 
temperature ihey are easily stretched by up lo 5% 
of their length. When conducting an electric current 
they return to their original “unsiretched” shape 
with a force thousands of times their weight, 

How strong are Muscle Wires? 

The force a wire pulls with varies with size, from 
35 to 330 grams. For more strength, use several 
wires in parallel. 

How fast can Muscle Wires activate? 

They contract as fast as they are heated - as 
quickly as 1/1000 of a second. To relax, the wire 
must cool again. Rates of many cycles per second 
are possible with active cooling. 


F lex i nos Muscle Wire 

Speer rko torts 

MrfMMfr 

sup* 

ISO ]M 

150 pi 

Jfaj&flMEJ 

518 im 

m aim 

moM 

Cmfrxtfsm 

35 grans 

150 pro 

norm 

IfrtotCmiit 

50 mA 

1M KOI 

mm 


How much power da Muscle Wires need? 

Power varies with wire diameter, length, and 
surrounding conditions. Once the wife has fully 
shortened, power should be reduced to prevent 
overheating. 

What are the advantages of Muscle Wires? 

Small size, light weight, iow power, very high 
strenglh-to-weight ratio, precise control, AC or DC 
activation, long life and direct linear action and 
much more! 


Oat our new 96 page Rook and Muscle 
Wire Sample Kit. It has 20 cm of 50 jam, 
and 40 cm each of 100 and T5G pm 
diameter Muscle Wires (1 meter total), 
plus crimps & Instructions - everything you 
need to get moving today! 

Ask hf our FREE JAnde Wires khnid Brochure 

TOLL FREE 24 Hour Order Line 


VISA ftAost’erCnnd 


Mondo-tronics 

am, 
Sample Kj, 

524 San Ansefmo Ave. #107 | 

San Anselmo, CA 94960 
Questions: 415-455 9330 

Fox: 415-455-9333 

Internet: loner.nef t : 

’’Jk 'A'' 

*29’° 

Las- 1 


For your Heart’s sake 

get pulse STICK II 


Y our very own sophisticated 
pocket health monitor, PULSE 
STICK II, checks your pulse rate 
quickly and accurately anywhere. 
Regular monitoring of your pulse 
rate during exercise will enable you 
to plan an exercise regimen suit¬ 
able for your stage of fitness, pulse 
stick II provides an early warning 
that you may be exceeding your 
own capabilities. 

PULSE STICK II photoelectri- 
cally measures the changes 


Only 

$ 39 - 


in the pulsed intensity of infrared 
radiation emitted by superficial 
blood vessels below the skin of the 
thumb. The time intervals between 
pulses are automatically measured 
and analogued by the micro¬ 
processor based circuitry and dis¬ 
played in a liquid-crystal display 
(LCD). 

Before attempting any exercise pro¬ 
gram, consult your doctor. Ask for 
guidance regarding the recom¬ 
mended safe pulse ranges for your 
exercise program. Follow 
your doctor's instructions 
carefully. 



PSII-2 


□ YES! 


Please send me _ 


.PULSE 


SUCK at S39.95 each. Price includes ship¬ 
ping and handling charges. 

Total amount of order S__ 


Print Name 

Address_ 

City __ 


. State 


Zip. 


□ Check or Money Order enclosed. Make 
check payable to CLAGGK Inc. PULSE 
STICK ll Offer 


Charge my □ visa 

Account No_ 

Exp. Date_/__ 


□ MasterCard 


Credit Card 
Signature_ 


No telephone orders or CO D, Signature re¬ 
quired on credit card orders. All prices rndude 
postage and handling. Payments in USA 
funds only. New York residents must include 
local applicable sales taxes. No foreign orders, 


Mall orders to CLAGGK Inc, Pulse Stick IJ 
Offer PO. Box 4099, Farmingdale, NY 11735- 

FAX orders to 1-5 i 6-293-3115 














































Unbeatable Discount Prices 

Pius Free Voltage Detector $19.95 Value with Any Purchase. 


1 YEAR WARRANTY 
1 5 DAY MONEY BACK GUARANTEE 













DM80 

%. $99. 

kOO 


Credit Card Size 
w/Bargraph 

■ 3200 Count 

* 32 Seg. Bargraph 

* Auto& Manual 

* Auto Power Off 

* DCV, ACV, Q 

* Data Hold 

* Continuity 
Beeper 

* Plastic Case 
Included 


BMC cHiifU SiciHjdcJid &leC'tnjQ4uc& 

13700 Alton Pkwy., Ste. 154-282 
Irvine, CA 92718 


Call: 1-800-532-3221 

(714) 536-2310 
Fa* (714)586-3399 


Calf for Free Catalog 


Four Instruments in One Instrument 

[U Function Generator [U Power Supply 

MX-! 00 * Sine, Triangle, Pulse, * 3-1/2 Digit LCD 

Scewed Sine, Hump, TTL * Triple output: #1.0-50V, USA MAX 

fief. $595. * 0.02 Hz - 2MHz #2.15V, 1A #3, 5V h 2A 

tone nn HI Frequency Counter E Digital Multimeter 

4)JvJi70.W . 8 D | g | t LCD . 3-1/2 Digit LCD 

• 1 Hz - 100MHz * OCV, ACV, O. DCA. ACA 

* ± (1 Hz + 1 dgt. + Time Base Error) * ± (0 5% + 2 dgts) 


Auto Ranging 
w/Memory Mode 

%. $ 59 . 

$39.00 

• 3-1/2 Digit 

• Data Hold 

• Memory Mode 

• Diode 

• Continuity Beeper 

• Low Battery Mark 

• Case included 


Oscilloscope Probes 
Switch Selectable X1/X10 


HP-9060,60MHz 
%. $29. $15.00 


HP-9150,150MHz 

$ 49 . $22.00 

HP-9250,250MHz 

$59* $29.00 


DM3200 3200 Count 

% $ 99 . w/Baroranh 

$54.00 9 P 

* Auto & Manual 

* 3-1/2 Digit 

* 32 Seg, Bargraph 

* Diode Test 

* Continuity 
Beeper 

* Auto Power Off 

* Low Battery 
Mark 

* Over Range Mark 

* Optional Holster 


Multi-Function w/Holster 


* 3-1/2 Digit 

* 1.5' Big LCD 

* Heavy Duty, 20A 

* Capacitance 

* TR-hFE 

* Diode 

* Low Battery 
Mark 

* Over Range 
Mark 

* Protective 
Holster 

* Tilt Stand 


DM3050 Only 

* Frequency 

* Continuity 
Beeper 

DM3100 Only 

* Temperature w/ 
Optional Probe 

* Continuity 
Beeper 


Manual Ranging 
w/Temperature 

% m. 

$29.00 

* 3-1/2 Digit 

* 20 Ranges / 6 
Functions 

* DCV, ACV, OCA, D 

* Diode 

* Auto Polarity 

■ Temperature w/ 
Optional Probe 

General Purpose 
Analng Meter 


• 20,000 ON 

* 21 Ranges / 6 
Functions 

* 10ADC 

* Battery Checker 

• Continuity Beeper 

• Ohm Adjust 


Compact 
w/Carrying Case 

* 3-1/2 Digit 

* 17 Ranges/6 
Functions 

* DCV, AGV f 
DCA, a 

* Diode 

* Battery Checker 

* Auto Polarity 


AM 201 

%. $ 39 . 

$24.00 


DA400 


400 Amp AC 
Digital Clamp-On 

%. $89. 

$45.00 

* 3-1/2 Digit LCD 

* Auto Ranging 

* Data Hold 

* Continuity 
Beeper 

* Over Range Mark 

* Case included 


FG-150 

A*. $ 395 . $225.00 


FC-190 (100MHz) High 

Ay- $ 295 . $149.00 


Resolution Frequency Counter 

* 1.0 Hz- 1.0 GHz 

* S Digit LCD Display 

* Auto to Manual Range 

* Measured VaEue Hold 

* 4 Selectable Gate Times 

* Below 2QmV Input Sensitivity 

* ImU - 50n input Impedance 
■ 10:1 Input Switchable 

Attenuator 


GoldStar Oscilloscopes 


OS-9Q20A. 20MHz Dual, Econo 
/V $*95. $345.00 

OS-7020A. 20MHz Dual 
$595, $375.00 

OS-902GG* 20MHz Dual/Func. G 

R*r &95. $425.00 

OS-9040D. 40MHz Dual 

$795. $ 545.00 


DM3000 

% $ 69 . 

$44.00 

DM3050 

% $ 99 . 

$54.00 

DM3100 

V $ 99 - 

$54.00 


DM4100 

$ 129 . 


4000 Count 
w/Bargraph 

■ Auto & Manual 

• 3-3/4 Digit 

• 40 Seg. Bargraph 

• Data Hold 

• Min / Max 

• Frequency Test 

• Relative & 
Memory 

• Diode 

• Continuity 

• Auto Power Off 

• Optional Holster 


Pencil Type 
w/Lugic 

* 3-1/2 Digit 

* Auto & Manual 
Ranging 

* DCV, ACV, ACA, 
DCA, Q 

* Logic CM OS/TTL 
> Data Hold 

■ Diode 

■ Continuity Beeper 

* Case Included 


DM10S 

Hcf. $ 29 . 

$19.00 


2MHz Sweep / Function Generator 
w/Built-in Frequency Counter 


• 4 Digit LCD Display 

• 0.2 Hz - 2.0 MHz 

• Sine, Square, Triangle. Pulse, 
See wed Sine, Ramp f TTL 

+ Linear or Logarithmic Sweep 

• Variable DC Offset Control 
■ 10 MHz Frequency Counter 


DM90 

%♦ $ 59 . 
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CELLULAR TELEPHONE 
HACKERS GUIDEBOOK 


DISCOVER HOW HACKERS ARE MAKING FREE 
CELLULAR PHONE CALLS WITHOUT GETTING CAUGHT 

* This Slep -by-Step Guide contains both Text and Graphics 

that anyone can use... 

* Easy Techniques For Decoding and Reprogramming Phone Codes 

* Proven Hacking Techniques 

* Programming Instruction For Over 250 Modles 

* Complete Listing of SIC and NAM Codes 

* List of I.C Chip and Equipment Suppliers 

DON'T GET HACKED BY OTHER, LESS COMPLETE, MORE EXPENSIVE 
CELLULAR TELEPHONE MODIFICATION GUIDEBOOKS 

The CELLULAR TELEPHONE MODIFICATION CUIDEDOOK 

ConLa i ns Over 200 Pages Of Comptele. Proven hacking 

information 

THIS MANUAL IS GURANTEKD TO SAVE YOU MONEY 

SEND $49.95 + $4 S/H CHECK OR MONEY ORDER TO: 


DYNASPEK 

P.O. BOX 564 WESTMONT, IL. 60559 


C O D CALL: (70S) 971-1585 





XANDI Electronics 


The use of sur¬ 
face mount 
technology 
makes this the 
smallest FM 
transmitter you 
can buy! Thkk 
not a toy, ft out 
performs most 
units on the market today. Our E-Z-kh 
has all the surface mount parts prtH 
assembled to the decuh. board. 
XSTSOO(E-Z) E-Z Kit.$ 39.95 


The XTT1Q0 Is a battery powered 
phonetTunsmrtterwith a range of Upto 
one mite. It only transmit* when the 
phone is being used In order to con¬ 
serve battery life. 

XTT1Q0(C) Kit__$35.95 


The Use of sur¬ 
face mount 
technology 
makes this the 
smallest 
telephone 
transm itler you 

©a n buy. Powered by the phone 
line, Mean transmit a phone con¬ 
versation upto 1/4 mile. Our E-Z kk 
ha a alt the surface mount parts pre- 
aseembbd tothe circuit board. 

XSF250(E-Z) E-Z Kit..$29.95 


The XTR100 Tracking Transmitter 
transmits a continuously beeping 
tone that can be received by any FM 
receiver Can be used forgamee* con¬ 
torts, or as a n a nti-fheft device, 

XTR100(C) Kit....$39.95 


The XFM1GD FM transmitter has a 
range of up to 1 mile. It works with any 
standard FM receiver It contains a 
built in high gain two stag# audio 
amplifier for maximum eenattfvlty. 
XFM100(C) KM.$35.95 


The XPB1 b a telephone transmitter 
capstile of transm Ittfng to any FM 
receiver up to a 1/4 mile away. 
Powered by the telephone line H re¬ 
quires no batteries. 

XPB1 (C) Kit......$29.95 


The XBC200 quickly locates hidden 
transmitters from 1 to 2900 MHz by 
emitting an audio output proportional 
lo the transmit level. 

XBP20O(C) KH..$ 44.95 


Ifas the XPS100 to ca 11 you r hom sfro m 
any other phoneand wen In ueingthe 
built In microphone and amplifier 
XPS100(C) Kit $ 45,95 


WE ACCEPT VISA, MC, CK, M0 TOLL FREE MAIL ORDERS TO: 

COD PLEASE ADD $6.00 dl/OMC ODnCDO XANDI ELECTRONICS 

CALL 1-602-829-8152 OR rnUNt UnUthO BOX 25647 

WRITE FOR A CATALOG 1 - 800 ’ 336~7389 TEMPE, AZ 85285-5647 
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Satellite Television 

Order Your FREE Catalog/Buyers Guide Today! 



Skyvision Inc. 

The World Supplier of Satellite T.V. Products... "Down To Earth Prices " 



Satellite 
Analysis and 
Antenna 
Aiming 
Software 


An extremely valuable tool for designing and 
Installing TVRO's, tailored for ease of use by 
professionals and dealers as well as by technically 
orientated TVRO owners. Demonstrates how 
changing parameters such as dish size or LNB 
noise temperature affect picture quality, The 
program performs both TVRO system anafysis and 
antenna aiming. The analysis subcomponent is 
especially useful for predicting performance when 
viewing signals from a particularly weak satellite. 
The aiming subcomponent calculates azimuth and 
eEevation angles and range to all satellites within 
'View" of a TVRO, The names and latitudes of all 
world-wide C and Ku-band broadcast satellites, 
presently in service or to be launched by 1985. are 
listed. The user simply enters TVRO site latitude 
and longitude. 

5,25* disk S&H $.4.75 $49.95 

3.5" disk S&H $.4,75 $49.95 

SATELLITE SYSTEM 
DO-IT-YOURSELF 
INSTALLATION VIDEO 

"Now You Can Watch It Being Done" 
Install or "Tune up" your satellite system in no 
time flat with this professional video. 

VHS or Beta (45 Min.).5&H S3 (U S).$33.95 


MESH DtSHES 
by OR&ITRON 

Quality 

Demonstrated 
by Performance 

| Orbltron antennas (‘size 
1 for size") are known the 
world over for their 
superior reception and 
picture quality, 
dish & polar tracking mount $239 
299 

M " 349 

H D. " “ 439 

M " 639 





Pico dish 
Tuning 
Meter 




Bviz-I-Tuning 
Meter 
Now with 
audio alert 


TUNE YOUR DISH 
TO IT'S MAXIMUM! 


Dish tuning meters are a must for the serious 
dealer or satellite system owner. Saves time, 
frustration and money. Use when installing a new 
system, moving your dish, re-aiignment of a dish 
that has been moved by wind* frost heaves etc,, 
gets you right on the satellite belt for the best 
possible pictures I 

Pico meter (meter tuning) S&H $6 $89.95 
Bulz-MV meter [meter & audio atertj$&H $6 $149.95 


°; s= 5 fi? 5 > 

Sa,e "^Sys,e^ nd 


Standard Ku System 

Package INCLUDES all of this: 
Quality aluminum 3ft dish 
Pansat BR 1100 Receiver 
Polar tracking mount 
Polarity switching feed 
Low Temperature LNB 
100ft ATI in one ribbon cable 

*°7«*s»/5T 

° 2 !y $479 


Deluxe Ku System 

Package INCLUDES all of this: 
Quality aluminum 3ft dish 
Pansat BR 3000 programmable 
receiver with IR remote control 
Pansat AP 3000 Antenna positioner 
with 77 satellite programmability 
Polar tracking mount and 
motorized arm 
Polarity switching feed 
Low Temperature LNB 
100ft All in one ribbon cable 




<8 


'AI you n«*d to itfpy 
j* ground pofo to mount I 
<N«h en. *23®" O.DJ 


°2!Y 969, 


LNBs 

New Lower 
Temp's 

Hemt Technology Commercial Grade 


45° LNB C-band 4GHz 

S&H $6 

H 

$ 89 

35* LNB 

H It 

99 

25° LNB 

m It 

M 

139 

1.2dbLNB Ku 

12GHz 

S&H $6 

$99 

I.OdbLNB ,f 

w 

u 

126 

0.9dbLNB " 

El 

U 

139 

0.7dbLNB " 

W 

II 

199 

0.6dbLNB u 

" 

w 

229 


Alt Major Credit Cards Accepted 


Skyvision Inc. 



1048 Frontier Drive, Fergus Falle, MN 56537 - Toll Free 800-334-6455 

Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers 
Guide Delivered free to your mail box in U.S, and its possessions. 

□ Send Free Domestic Satellite TV Products Catalog 

Q Send International Satellite Catalog (For International Catalog add $6.00 to cover S&H) 


Install A System, Upgrade & Repair Yourself And Save $$$$ 




Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879 
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ALFA ELECTRONICS 


QUALITY TEST EQUIPMENT 
AFFORDABLE PRICE 






LCR Meter 814 
$199.95 

The Best Handheld 
LCR 

Inductance ]0.i|iH-200H 

Capacitance :0.1 pF-2D j QO0p.F 

Res fete nee ;lmn-£0Mfi 

1 % basic accuracy 

Dissipation factor Indicates leakage 

In capacitor and Q factor in Inductor 

Zero adjustment to reduce parasJ- 

lies from lest fixture 

Very good for high frequency RF 

and surface mount components. 


. C_ II 


Power Supply 
PS-303 $169.95 

0^0 VDC , Q-3A output 

0 .02% + 2mV tie regulation 
0.02% + 3mV bad regulation 
1 mVrms noise and rfppb 
Short circuit and overload protected 


r;^- w*' 


Power Supply 
PS-1610 $299.95 

0-16 VDC , 0-10A output 

Constant voltage & constant currom mode 

02%+2mV line regulation 

0.04% +2mV toad regulation 

ImVrms noise and ripple 

Short circuit end overbad protected 


LCR Meter 195 
$119.95 

Very popular LCR 
lnductance:1p.H-200H 
Capacitance^. 1pF-200 jiF 
ResJstarcefl.Din-ZOMa 
Besb accuracy:R:t%i 02% 
L3% 

Test frequency 1 kHz 


20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 

Dual Trace, Component tesi, CRT, X-V Operation, TV 
Sync, Z Modulation, CH2 Output, Graticub llkim, 2 probes 
xl, xIO. Rest price wfth delay sweep. 

PS-200 20MHz DUAL TRACE $339.95 

PS-405 40MHz DELAY $569,95 

PS-605 60MHz DELAY $769.95 


Capacitance Meter 
7705 $57.95 

0.1 pF20,OOOjiF In 9 ranges 
0.5% basic accuracy 
Zero adjustment ± 20pF to compen¬ 
sate parasitlcs from test fixture 


Also A variable: 

Heavy duly DMA 
AC/DC damp motor 
Thormomofer, Lux motor 
pH motor, Logic probe 
High voltage probe 
RC otctltafor 
Doclronfc teal* 

Frequency counter 

20 MHz Digital Storage 
Oscilloscope DS-203 $769.95 

Swbchabb between digital and analog 
2 K word per channel storage 
Sampling rate: 10 M sample teec 
8 bit vertical resolution {25 Lere&div) 

Expanded Time base lOms/div -0.5 sAltv 
Refresh, RpB, Saw all. Save CH2, Pre-Trig 
Plotter Control 


AUDIO GENERATOR 
AG-2601A $124.95 

10 Hz • 1MHz Ki 5 rangw 
Oulpul: flVnmi sine, lOVp-p squarewave 
Synchronteation: ±3% ol oseftation fre¬ 
quency per Vims 

Output distortion: 0.05% 500Hz - 50kHz 
05% 50H2 - BOOkHr 
Output Impedance: 600 ohm 


AUDIO GENXOUNTER 
AG-2603AD $239.95 

Generates eudb signal same as AS- 
2601A 

Frequency counter 1Hz-t50MHz 

Sensitivity <50mV 

For Internal and external source® 


FUNCTION GENERATOR 
FG-2100A $169.95 

0.2 Hz - 2 MHz In 7 ranges 

Sine, square. Triangle, pulse and ramp 

Output: 5mV-20Vp-p 

1 % distortion, DC offset ± 10V 

VCF: 0-10V corf rot frequency to 1000:1 

FUNCTION GENXOUNTER 
FG-2102AD $234.95 

Generates signal same as FG-2100A 
Frequenwooumer 4 delta 
Feature TTL and CMOS output 

SWEEP FUNCTION 
GENXOUNTER 329.95 

DiMHz lo 5 MHz 

Sweep: Lin 10:1 /Log 10:1 20mS to 2S 
AM Modulation 

Gated Buret, Volage Control Generator. 
Generator Control Voltage & 6 digit Counter. 


DMM 2360 

$129.95 

DMM + LCR Meter 
Most Versatile DMM 
Inductance: 1 jjtH 4DH 
Capacitance: tpF40p.F 
Frequency: 1Hz - 4MHz 
Temperature: -40 - 302'F 
Logic Test: 20MHz 
Dbde, Continuity 
Vofit, Anp, Ohm 
3999 count display 
Peak Hob 
Auto power ofl 


DMM 175A $67.95 

DMM with 20 MHz 

Frequency Counter 

Most popular DMM 

Freq. Courtier 1Hz-2GMHz 

DGV .ImV-lQOOV 

ACV T mV-750V 

ACA0CA .1mA-1QA 

R .1Q-2000MH 

Cap 1pF-20p.F 

TTL Logto test 20 MHz 

Transistor HFE test 

Diode test 

LED test 

3 digit display 
10 MG Impedance 


Fluke Multimeter 


Fluke 

70 

II 

$62 

Fluke 

73 

II 

$87 

FEuks 

75 

II 

$125 

Fluke 

77 

H 

$145 

Fluke 

79 

ii 

$165 

Fluke 

83 


$215 

Fluke 

85 


$255 

Fluke 

87 

True RMS 

$2S5 

Fluke 

86 

Automotive 

$359 

Fluke 

m 


$419 


RF SIGNAL 
GENERATOR 
SG-4160B $124.95 

100 kHz-150MHz sinewave in 6 
ranges 

CXnpul lOOmVmvs to 35 MHz 
Internal 1kHz, External 50Hz-2QkHz 
modulation 


RF SIGNAL 
GENXOUNTER 
SG-4162AD $234.95 

Generates RF signal same as 3G- 
41608 

Frequency counter 1Hz -150MHz 

Sensitivity <£0mV 

For internal and external sou roes 


ALFA ELECTRONICS < 800 > 526-alfa/<609> 275-0220 

on unv onoa D ■ . M[ nBC „ FAX:(609) 275-9536 WRITE FOR FREE CATALOG 

P.U. dUa oUt>y Princeton, Nu Uod^ visa. Master Card, American Express. COD, Purchase Order Welcome 


15 DAY fpIQNEY BACK GUARANTEE. 1 YEAR WARRANTY 

PRICES SUBJECT TO CHANGE 


CIRCLE 32 OH FREE INFORMATION CARD 

























































Build a 
Water -Laval 
Alert 


BY JOHN YACONO AND MARC SPIVUAK 

This neat little water-level alarm will prevent expensive 
water damage to your home, and also relieve you from 
having to mop up the floor when a bathtub overflows. 


F illing up a nice hot bath and 
then soaking in it is something 
that many people look forward 
to, particularly after a hard day's work 
[is there any other kind?]. However, 
mopping the floor after the bathtub 
has overflowed because you were on 
the phone or watching television at 
the time is something that most peo¬ 
ple would rather avoid, Our Litfte Dip¬ 
per bathtub waterdevel monitor 
described in this article will help pre¬ 
vent you from ever having to mop up 
the bathroom floor, 

Even if you are the type of person 
who has never let the tub overflow, the 
Little Dipper might still be for you. 
That's because you will no longer 
have to stand by the tub and watch it 
fill or keep running in and out to check 
the water level; you are free to do 


other things until you hear the buzzer. 
Of course, the Little Dipper can be 
used to monitor any wafer level—not 
just your bathtub. If, for instance, you 
have problems with water getting into 
your basement you can set up a Little 
Dipper in the lower confines, and be 
notified the instant that water seeps in. 
Well talk more about that kind of ap¬ 
plication later. 

The Circuit. The Little Dipper circuit is 
pretty easy to understand, and even 
modify. The circuit {shown In Fig, 1) can 
be divided into two parts: an annun¬ 
ciator and a water detector. The 
water detector for the version shown 
has both a normal-sensitivity input 
which is good for most applications, 
and a high-gain input. 

The high-gain input can be useful 


for testing fluids with a very high re¬ 
sistivity, such as very pure water Fur¬ 
thermore, rt may be necessary to use 
the high-gain input if the 2N3904 NPN 
transistors that you use have a low 
gain: the H FE (gain] of some 2N3904's 
can be below TOO. The high-gain in¬ 
put overcomes the problems caused 
by weak transistors by combining Q1 
and Q2 to form what is, called a 
Darlington pair. Transistors connected 
in that configuration form a circuit 
with a gain that is the product of their 
individual gains. Typically the gain of 
a 2N3904 ranges between 100 and 
300, so the gain for the Darlington pair 
can range from 10,000 to 90,000; con¬ 
sequently, the overall gain wit! be 
more than adequate even if the gain 
of the two individual transistors fails 
below 100, 

ifs a good idea to test the effec- 
iveness of both Inputs to determine 
what you need for your particular ap¬ 
plication. If you decide to use the 
high-gain input, be sure to separate 
the probe leads—do not use twisted 
pair. If the gap between the input ter¬ 
minals that you use Is bridged by fluid, 
the slight amount of current that flows 
through it wifi be greatly amplified. So 
Q1 will allow plenty of current fo flow 
to the gate of the SCR to turn it on, 

When the SCR turns on, it grounds 
the annunciator circuit turning it on. 
Resistor R6 provides enough current to 
latch the SCR on when it is triggered. If 
you don't want the circuit to latch (for 
applications such as level detection], 
leave that resistor out. You may wish to 
place an SPST switch in series with the 
resistor so that you can enable the 
latching operation whenever desired. 

The rest of the circuit is the annun¬ 
ciator, which was built from discrete 
components rather than an all-in-one 
buzzer for a couple of reasons. Buzzers 
tend to draw a lot of current, Using a 
buzzer would prevent the circuit from 
providing an unlatched mode of op¬ 
eration and tend to reduce battery 
life. The annunciator is built around a 
555 timer set up as an oscillator, The 1C 
drives a piezoelectric crystal at 
around 2 kHz to produce an alarming 
sound that can easiEy be heard from 
another room. 

Construction. The Little Dipper cir¬ 
cuit was built on a piece of perfboard 
using point-to-point wiring, You can 
follow Fig. 1 as a wiring guide. Some 
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HIGH-GAIN 

INPUT 


NORMAL 

INPUT 


Fig. /. The circ uit can he broken down into two main portions: an annunciator 
and a water detector. The water detector has two inputs and the annunciator is 
made of discrete components and a 555 timer. 


careful planning allowed the board, 
a 9-volt battery, and switch to fit inside 
a very small project case, 

A suction cup was attached to the 
bottom of the unit to allow it to be 
secured on a corner of the tub away 
from the water. As mentioned before, 
the unit can be built using one or two 
transistors, depending on the sen¬ 
sitivity required. We included both 
transistors in the prototype, and then 
simply attached one of the probes to 
the base of the transistor that gave us 
the desired sensitivity although w© 
can easily change that selection at 
any time. 

The 9-volt battery did present a 
problem. Because we wanted to use 
a project case that was already on 
hand, the battery had to fit in the 
case. By Itself the battery was no 
problem, but when the battery clip 
was attached it wouldn't fit in the 
case. So we simply drilled out the rivets 
that hold the two metal connectors 
onto the battery clip and soldered 
leads directly to the sides of th© con¬ 
nectors. That gave us approximately 
an Vs-lnch of additional space to play 
with, and the battery then fit in the 
case perfectly. Its a neat trick should 
you ever require that extra bit of 
space to fit a 9-volt battery. 

Sine© we used the less sensitive In¬ 
put, a length of twin-lead wire con¬ 
nects th© circuit board to the water 
probe, which is nothing more than 
two metal washers soldered to the 
ends of the wires and separated by 
an insulating washer. The three wash- 


PARTS LIST FOR THE 
LITTLE DIPPER 

SEMICONDUCTORS 

U1—555 oscillator/timer, integrated 
circuit 

Ql, Q2—2N39G4 general-purjtose* 
small-signal* NPN silicon 
transistor 

SCR 1—6-amp, 400-P1V, silicon- 
controlled rectifier (Radio Shack 
276-1067 or equivalent) 


RESISTORS 

{All resistors a it 54-watt 5% units.) 
Rl—2200-ohm 
R2—4700-ohm 
R3, KA —270-ohm 
R5—680-ohm 

additional farts and 

MATERIALS 

B]—9-volh transistor-radio battery 
BZ1—Piezoelectric element 
Cl—0,047-fiF ceramic-disc capacitor 
C2—0*01-p,F ceramic-disc capacitor 
SI—SPST toggle switch 
Ferfboand, battery clip, suction cups, 
washers, case and hardware* wire- 
wrap materials, etc. 


ers are secured to a suction cup with a 
plastic fastener. That allows the probe 
to be set at any convenient levej in 
the bathtub, regardless of whether 
the tub is cast iron, fiberglass, etc. 

We left the piezoelectric buzzer's 
crystal inside Its resonating chamber 
and mounted the chamber on the 
cover of the project cose. The cham¬ 
ber focuses the crystal's sound waves 
to make them much more audibie 
from a distance. 


Modifications* There are a couple 
of things that you might want to 
change, depending on your applica¬ 
tion, For example, if you are going to 
use the Little Dipper to monitor your 
basement for puddles, ifs probably 
going to be on a permanent basis, in 
that case, you'il want to power the unit 
from an AC supply so that it can re¬ 
main on at all times without fear of the 
battery dying. Just make sure that the 
power supply Is not in danger of get¬ 
ting wet itself, and that the water 
probe lies flat on the floor. 



Fig. 2. A probe made from two metal 
strips mounted to the floor itself would 
be well suited as a puddle probe. 


White the probe that we used for 
the prototype [s best suited for 
bathtub monitoring, a better design 
for a puddle probe is shown in Fig. 2, 
The idea Is to sense the puddle before 
it gets out of hand, Mount the metal 
strips directly on the floor and con¬ 
nect the circuits probe leads to the 
strips. 

Another potential problem with 
using the Little Dipper fn a basement is 
that you may not hear the buzzer, de¬ 
pending on how far you are from it. It 
you'll be too far away to hear the 
alarm, it might be better if you run 
leads from th© circuit to a buzzer lo¬ 
cated near you. 

There's one oth©r thing that you 
might want to do. With your own mod¬ 
ifications to the circuit (wiring the out¬ 
put to a relay, etc ), you could actually 
(Continued on page 92) 






































































ASTABLE 
CIRCUITS 


We explore how 
to use the 
popular 555 
timer 1C 
in practical 
oscillator 
applications. 


BY RAY MARSTON 


of the most celebrated 
B B chips on the market is the 555 
timer. Its simplicity and ver¬ 
satility have secured its success in in¬ 
dustrial and hobbyist applications. 
Lets take a look at the 555 and discuss 
how to use if in practical ostabie (os¬ 
cillator) circuits. 

555 Astable Basics. The 555 timer 
1C can be easily used as the basis for 
an astable multivibrator or square- 
wave generator. Figure 1 shows a 
block diagram of the 1C and the exter¬ 
nal connections needed to make it 
act in that manner. Note that the trig¬ 
ger input (pin 2) is shorted to the 
threshold terminal (pin 6), and that 
timing resistor R2 is wired between pin 
6 and pin 7 (the discharge terminal), 
When power Is initially applied to 
this circuit Cl is initially uncharged, so 
the IC's trigger input is low which sets 
the output [pin 3) high and simulta¬ 
neously switches Qt off. Under this 
condition Cl starts to charge expo¬ 
nentially towards the supply-raff vott- 
age via R1 and R2, Eventually the 
voltage across Cl rises to %'s of V cc , at 
which point the ICs built-in threshold- 
voitcjge comparator activates and 
changes the state of the internal flip- 
flop causing the pin 3 output to go 
low and Q1 to turn an, 


That completes the astabie's 
power-up cycle; all subsequent cy¬ 
cles may be regarded as oscillations, 
which occur as follows: As G1 turns on 
at the end of the power-on cycle, it 
pulls discharge pin 7 low and starts to 
exponentially discharge Cl via R2 un¬ 
til the voltage across Cl falls to % of 
V cc , at which point the trigger-voltage 
comparator toggles the internal flip- 
flop. That turns G1 off again, causing 
Cl to charge exponentially via R1 and 
R2 until the voltage across Cl again 
rises to %'s of V cc , at which point Q1 
turns on again, etc. This timing se¬ 
quence then repeats ad infinitum. 
with Cl alternately charging via R1 
and R2 and discharging via R2, 
Regarding the circuit's actual tim¬ 
ing, the period of the initial power-up 
pulse is: 

1,1(R1 + R2JC1 

but on all subsequent cycles the high 
period (tl) will be: 

tl = 07(R1 + R2)C1 
and the low period (t2) will be: 
t2 = 0.7R2C1 

Note that (ignoring the power-up 
cycle) if R2 is very large relative to Rt 
the operating frequency is more or 
less set by R2 and Cl Also, the output 


will be an almost symmetrical square- 
wave and a near-linear triangle wave 
will appear across Cl. 

Figure 2 shows a practical version of 
the basic astable circuit together with 
its waveforms (after the power-up cy¬ 
cle). By the way C2 is used to enhance 
the stability of the circuit which, with 
the component values shown, oper¬ 
ates at about 1 kHz, 

In practice, the values of R1 and R2 
can be varied from fk to several 
megohms; however, note that R1 
greatly affects the circuit's current 
consumption since it is grounded via 
pin 7 during a portion of each cycle. 
Also note that the waveform's duty cy¬ 
cle can be tailored for an application 
by choosing suitable values for R1 and 
R2. 

The circuit In Fig. 2 can be made 
more versatile by replacing R2 with a 
10k resistor and a 100k potentiometer 
wired in series. Then the potentiome¬ 
ter can be used to vary the frequency 
from 650 Hz to 7.2 kHz. The frequency 
span can be further increased by se¬ 
lecting alternative values of Cl (per¬ 
haps via a muitipole switch); the 
frequency range can be reduced by 
a decade by increasing Cl's value by 
a factor of ten, and vice versa. 

Duty-Cycle Control. As mentioned 
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Fig. I. This is a block diagram of the 555 1C, together with the external components 
necessary to use it as an as table multivibrator 




Fig. 2. This basic I-kHz 555 as table multivibrator is free-running; once power is 
applied, it will oscillate, 

+ 5 TO + 15V -i-5 TO + 15V 




Fig . 3. The oscillator in A has been configured so its high and low periods are 
independently variable from 7jxs to 75 Q\jls. The one in B is a 1,2-kHz unit with a duty 
56 cycle variable from 1% to 99%. 


+ 5 TO + 15V 



SI 


OUTPUT 


Fig. 4. This gated 1-kHz as table 
multivibrator permits press-to-turnon 
operation. 


+ 5 TO + 15V 



Fig. 5. Alternative gated 1-kHz a stable 
with ‘press-to turn-on ' operation. 


earlier the duty cycle of the circuit in 
Fig. 1 depends on the values of R1 and 
R2. figures 3A and 3B show practical 
ways of making the duty cycle fully 
variable with the aid of steering di¬ 
odes that automaticafly select alter¬ 
nate charge and discharge paths for 
Cl. 

The Fig. 3A circuit gives indepen¬ 
dent control of both the high and low 
periods. There, Cl charges via R1, R4, 
and D1, and discharges via R2, R3 r 
and D2. The potentiometer values 
shown allow the high and low periods 
to to be varied over a 100:1 range 
(from 7p,s to 750 ps}, Keep In mind that 
the output frequency must vary as the 
high or low times are altered, 

Figure 3B shows a way of altering 
the M/S ratio without significantly al¬ 
tering the circuits operating frequen¬ 
cy. There, the high period increases as 
the low period decreases, and vice 
versa, so the total period of each cy¬ 
cle (and thus the frequency) Is con¬ 
stant The most important feature of 
(Continued on page 91) 

























































































































Learn about photovoltaic cells and how 
you can better use them in your projects. 


A lthough it may not be readily 
apparent from their limited 
use, photovoltaic cells con Fill 
a large number of modern-day 
needs. For example, one fellow that I 
met at a hamfest served in a mission¬ 
ary medical unit in the Sudanese des¬ 
ert He told me that they charge 
automobile batteries from soiar-cells 
for their communications equipment 
and, he averred, That comm equip¬ 
ment was vital, we could die without 
it" 

Another chap l know owns a Tradi¬ 
tional" sailboat, (/,e„ one that has no 
electrical system. He generates bat¬ 
tery power for his radio and naviga¬ 
tion equipment using a solar-cell 
array, 

Still another person I know created 
a small solar-powered three-home 
cable-TV system in the mountains of 
southwest Virginia, He needed 90 mA 
to run a wideband antenna amplifier 
at the head-end of a 800-foot long 
coaxial cable. The solution to the 
power problem was to use a 24-volt 
DC, 15-ampere-hour, gel-cell battery 
that is charged with a solar array that 
can produce nearly 1 ampere of DC 
when needed. This battery served for 
several years before needing service I 
If these examples make solar electric- 
power generation sound Interesting, 
read on. 

A basic Celt. A photovoltaic cel! 
(also called photogalvanic cell or 
self-generating cell) is a device that 
generates an electrical potential 
when illuminated, Thus, if an illumi¬ 
nated photovoltaic cell Is connected 
to a circuit, a current will flow from the 
cell through the circuit, The solar ceil, 
which is used to generate electrical 
power, is perhaps the most common 
{or at least the most widely known) 
example of the photovoltaic cell. 
There are also instrumentation pho¬ 
tovoltaic celts that are used to mea¬ 
sure light levels rather than generate 
power, 

Figure 1 shows three common sym¬ 
bols for the photovoltaic cell. The sym¬ 
bol In Fig 1A Is a standard PN diode 
symbol with two arrows indicating 
light, aiming Into it. This symboi is sim¬ 
ilar to that used for light emitting di¬ 
odes (LED's), except for the direction of 
the two parallel arrows (in the LED 
symbol, the arrows are aimed out¬ 
ward, Indicating an emitting device, 


as opposed to a sensor). It should be 
mentioned that this symbol typically 
denotes a “PN-junction" photovoltaic 
device (which well discuss later) in 
particular. 

Another symbol is shown in Fig. 10. 
This device is a battery symbol inside 
of a circle, with the greek fetter 
lambda superimposed to indicate 
light sensitivity. We here at Popluor 
Electronics use a symbol similar to 
both, shown in Fig. 1C, 

MetalSemiconductorOxide De¬ 
vices. There are two broad classes of 
photovoltaic devices. The earliest 


known group is formed from a metal/ 
semiconductor bond. The other fam¬ 
ily is actually made up of special di¬ 
odes. 

In a metal/semiconductor device 
(like that shown In Fig, 2A], a metal disk 
of copper, gold, or platinum is coated 
with a layer of copper oxide, which is 
in turn covered with a semi-trans¬ 
parent layer of semiconductor mate¬ 
rial. The copper-oxide ceil was 
Invented prior to World War I by Bruno 
Lange, and eventually marketed by 
Westinghouse under the trade-name 
“Photax" cell 

A similar photovoltaic ceil, made of 



1C 


BY JOSEPH J. CARR 
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selenium, is shown in Fig. 2B, Cells like 
that were invented in the 1930's t and 
marketed by Weston Instruments un¬ 
der the trade name '‘Photronic" ceil In 
selenium ceils, a thin layer of pho¬ 
tosensitive selenium is coated onto an 
iron, steel, or aluminum plate. 

In both forms of metal photovoltaic 
cell the thin insulator (the copper ac- 
ide or selenium) forms a barrier layer 
When light illuminates the barrier 
layer, the Impinging light photons are 
absorbed, and in the process free 
electrons are emitted. The existence 
of free electrons causes a difference 
of electrical potential to appear 
across the barrier layer. 

As to the cells characteristics, the 
selenium layer Is negative, while the 
thin metal side Is positive. The cells 
produce an output potential In the 
range of 0.2- to 0.6-volfo DC (0,45-volts 
DC with 2,000 foot-candles of Il¬ 
lumination Is a common standard). 
Photovoltaic cells designed for power 
applications produce between 20 
and 90 milliwatts of DC power per 
square inch of photoactive surface 
exposed to light. 

The selenium is sensitive to wave¬ 
lengths from 300 to 700 nm, with its 
spectral response peaking near 560 
nm. As with other sensors, it is common 
practice to alter the response of a 
selenium cell with special filters over 
the transparent window. For most in¬ 
strumentation purposes, the selenium 
cell must be loaded with a resistor, 
Otherwise, it acts In a highly nonlinear 
manner 

Silicon PN Junctions. Perhaps one 
of the most successful forms of mod¬ 
ern photovoltaic sensors is the PIn¬ 
junction device. There are two recog¬ 
nized forms of PN photovoltaic sen¬ 
sors: heterojunction and homojunc- 
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Fig . /. These cell .symbols are for a PN 
junction device (A), tiny photovoltaic cell 
(B), anti any photovoltaic cell according 
to the style of this magazine fC> 



Fig. 2. Note how the oxide of the bottom layer of the me tali semiconductor-type cell in 
A is used as the middle layer ; The selenium cell in B requires no middle layer 



Fig. 3. PN-type cells look like me tall 
semiconductor cells in structure, but 
they are based on a standard PN 
junction . 

tion A heterojunction device uses two 
different materials to form a PN junc¬ 
tion; an example is germanfum/slJIcon 
(nGe-pSi] devices. Other types in¬ 
clude thin-film p€u2-nCdS. pSi-nCdS, 
and pGe-nGaP devices. The latter 
two can be formulated to offer o wide 
response spectrum of 0.5 to 24^m, 
Most heterojunction devices were de¬ 
veloped for solar power generation, 
but some are available as light sen¬ 
sors. Homojunction devices use but 
one type of material of which the 
popular nSi-pSi device is an example 


The PM-|unction photovoltaic cell 
works because there is an inherent 
electric field across the PN junction. 
When photons Impinge on the PN 
Junction, electron-hole pairs are cre¬ 
ated by the photons. The Inherent 
electric field forces the positively 
charged holes to migrate towards the 
p-type material, and electrons to mi¬ 
grate to the n-type region. The migra¬ 
tion results in an imbalance that 
creates a potential difference of sev¬ 
eral hundred millivolts. That potential 
is the open-circuit (no-load) voltage 
of the photovoltaic cell, 

Figure 3 shows the structure of a 
silicon photovoltaic ceil which was 
discovered in 1958 by scientists work¬ 
ing at Bell Telephone Laboratories, 
The silicon cell consists of a PN junc¬ 
tion formed of P and N-type silicon. In 
the P-on-N form shown In Fig, 3A a thin 
layer (aboul 0,5 mm) of arsenic- 
doped N-type silicon is deposited 
onto a metallic substrate to form the 
negative terminal of the cell, A P-type 
boron-doped layer is diffused into the 
silicon to form the surface to be ex¬ 
posed to light. The positive electrode 
is an annular ring deposited onto the 
exposed surface of the P-type silicon 
region. These ceils output o potential 
of 0,27 to 0,6 volts under the illumina¬ 
tion of 2,000 foot-candles. Response 
tends to peak at wavelengths around 
900 nm. 

An N-on-P silicon cell also exists in 
which a thin layer of phosphorous im¬ 
purities are diffused into boron- 

















































WAVELENGTH (NANOMETERS) 


Fig. 4. As this generic silicon cell response shows, the cells have a bandwidth that's 
only usable over the visible-light spectrum , 


VISIBLE ----INFRARED 



Fig, 5- Here we show the spectral response of different cells. Keep In mind that these 
are generic responses Consult manufacturers literature for the response of specific 
products, as they may differ. 


doped p-type silicon. These cells 
show peak response near 800 nm. 

To make a point the spectra! re¬ 
sponse of a "typical" silicon cell Is 
shown in Fig, 4, Because of Its re¬ 
sponse, the silicon photovoltaic celt is 
widely used in the visible-light region. 
The response is usable at ultraviolet 
wavelengths In the 400 nm range, but 
the response is quite poor and ex- 
hlbits a significant wavelength sen¬ 
sitivity It peaks above 500 nm, and 
falls off gently to a wavelength 
around 900 nm. where it begins drop¬ 
ping off rapidly As silicon only has a 
small amount of sensitivity in the near- 
infrared region, and none at all in the 
far infrared, different materials must 
be used for detecting IR wavelengths. 

Infrared Photovoltaic Sensors. 

Infrared sensors are designed to be 
sensitive to electromagnetic radia¬ 
tion in the infrared (IR) region [Le„ at 
wavelengths longer than those of visi¬ 
ble light}. Because IR wavelengths 
can generate heat, ft is sometimes 
necessary to cool !R sensors. Some 
sensors are operated at room tem¬ 
perature, which Is about 27°C or 
3Q0°K (Note: 0°C = 273.16 C K), but 
most of them require a cooler en¬ 
vironment, A typical arrangement 
embeds the sensor in a Dewar flask (a 
dual-walled glass vacuum bottle) that 
is filled with liquid nitrogen to cool the 
sensor to 77°K* In other cases, dry-ice 
packs are used to cool the device to 
196°fC Thermoelectric Peitier-effect 
cooling devices are also used, These 
devices are thermocouple piles 
made from dissimilar metallic or semi¬ 
conductor sections that are excited 
by a DC current causing one side to 
absorb heat and the other to give up 
heat. 

Germanium (Ge) is commonly used 
used in IR-sensitive metal/sem (con¬ 
ductor cells at room temperature 
(300°K). The material exhibits a some¬ 
what narrow response centered 
around 1500 nm [Le.. 1.5 pm). 

Indium-Arsenide (InAs) (with the 
spectral response shown In Fig. 5) is 
also used. The InAs cell is used at 
3Q0 Q K, os well as colder temperatures 
down to 77°K, The impedance of this 
type of cell tends to vary with temper¬ 
ature, being around 100 ohms at 
30G a K and up to 10 megohms at 77°K. 
The response time of the InAs cell Is on 
the order of 1 j^s. 



Fig. 6. When arrays of cells are 
connected in parallel to increase a 
system’s overall current output, isolation 
diodes must be used. 

Indium-Antlnomide (InSb) Is yet an¬ 
other material used. The InSb IR sensor 
offers a peak response at wave¬ 
lengths around 3.5 when oper¬ 
ated at 77°K (see Fig. 5). It has a 


response time similar to InAs ceils (1 
ps). The Impedance of those cells var¬ 
ies with temperature, similarly to InAs, 
but over a considerably smaller range 
(20k to 50k), 

Lead-TIn-Tellurlde (PbSnTe) has ap¬ 
plications in the far infrared region of 
the spectrum (from 6 to 15 pm), and 
offers some response down to the 
near IR region around 2 pm as shown 
in Fig. 5. This material operates at 77 a K, 
with response times down to the 50 to 
100 nanosecond (ns) range. 

The last material we 1 !! present. 
Mercury - Cadmium -Telluride 
(HgCdTe), can operate at tempera¬ 
tures between 77 Q K and 120°K, in a 
spectrum ovef a range of 2 to 14 pm. 
Thus, HgCdTe cells can cover the en¬ 
tire IR spectrum from near-[R to far-iR. 
The actual response of any given cell 
can be custom tailored by changing 
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Fig. 7. Once calibrated, this simple 
light-meter circuit really works, and 
without the need for batteries. 


the proportion of the three mote rials 
used (Hg, Cd, and Te), This phe 
nomenon is shown in Fig, 5 by the two 
different HgCdTe curves labelled 
HgCdTe-l and HgCdTe- !L 

Photovoltaic-Cel I Characteristics. 

A photovoltaic ceil is basically an 
electrical power source that converts 
light into voltage. It should not be sur¬ 
prising, therefore, to find that some of 
the characteristics of a photovoltaic 
cell are simitar to the characteristics of 
other DC power supplies. Let's sum¬ 
marize them. 

A cell's output voltage is usu¬ 
ally measured open-circuit style [/,e„ 
with no load], and is defined as the 
output potential when the cell is II* 
luminated by a standard 100-foat- 
candle light source. As mentioned 
before, the values for common 
photovoltaic cells are 0.2 to 0.45 volts 
for selenium cells, and 0.3 to 1.5 volts 
for silicon cells, Higher voltages can 
be produced by connecting two or 
more cells in series; cell arrays of 12 
volts are common, while arrays of 24, 
28, 32. and 120 volts are also avail¬ 
able. 

Because of internal resistance in 
the cell (see below], the output volt¬ 
age drops from to a lower value 
called the “loaded output voltage" 
(V J when current is drawn by an ex¬ 
ternal load. 

The output-current rating (IJ is the 
short-circuit current produced under 
standard illumination conditions [100 
foot-candles). Selenium cells vary 
from around 15 jjA to almost 800 juA 
per cell, while silicon cells vary from 
about 5 mA to almost 40 mA per cell. 
Current rating is increased in an array 
of solar ceils by connecting two or 
more cells [or series-connected 
groups of ceils) in parallel. A high-cur- 
rent array is shown In Fig, 6. In this case, 
two cell arrays are used (PCI and 
PC2), and an isolation diode is used 
for each array. 

All electrical current sources pos¬ 


sess a certain inherent internal resis¬ 
tance or source resistance (RJ, The 
resistance produces a voltage loss 
because a voltage drop is created 
across R 5 when current Is drawn, and 
this voltage drop must be deducted 
from the open-circuit output voltage 
in order to find the output voltage un¬ 
der load. The Internal resistance can 
be calculated from: 

R » =v «Ac 

where R s is the Internal resistance In 
ohms, is the open-circuit potential 
in volts, and is the short-circuit cur¬ 
rent in amperes. 

Three factors affect the output 
power (PJ available from a specific 
photovoltaic cell; the illumination 
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Fig. 8 , It is possible to use photovoltaic 
cells to sound an alarm when the light 
level is high enough (A) or when a cell is 
pulsed (B). 

level the area exposed to the light, 
and the load resistance [RJ, The out¬ 
put power can be found from any of 
the following: 

Po = V 0( l 0 

Po = > 2r l 

The maximum power transfer be¬ 
tween the photovoltaic cell and the 
load is found, as on any electrical 
power source, when the load resis¬ 
tance is matched to the internal resis¬ 
tance of the cell or: 

r l =r s 

Now let's take a look at some ap¬ 
plications circuits for photovoltaic de¬ 
vices, including both sensors and solar 
cells. Although the circuits use only 
one style of symbol, the same circuits 
work for PN-junction devices as well as 
metal/semiconductor devices, 



l«i&lrumentation/CoitiitiuniGa- 

tions. Of course, a power source is 
only useful If It can power something, 
and photovoltaic cells are no excep¬ 
tion. That being so, lefs take a look at 
some applications for the devices. 

Figure 7 shows a cell in a basic light- 
meter circuit for use in photographic 
and other light-measurement ap¬ 
plications, The photovoltaic cell is 
used to supply current to the circuit, 
which consists of a calibration resistor 
and a DC microammeter, The cal* 
Ibratlon resistor Is adjusted to produce 
the desired meter deflection when 
exposed to some standard light-level. 

Figure 8 shows two circuits that will 
work with small, low-voltage 
piezoelectric buzzers. These devices 
are widely used as annunciators In 
various applications, and are readily 
available ot Radio Shack and similar 
outlets. When a photovoltaic cell Is 
wired to a buzzer as shown in Fig. 8A 



TO FEEDBACK NETWORK 



Fig. 9. You can use a photovoltaic cell to 
drive an operational amplifier so it will 
indicate the ambient light-level (A) or 
just changes in the ambient level (B). 

the circuit acts as an alarm that will let 
the world know when the light level 
reaches a certain point (set by the 
characteristics of the components). 
An alternate circuit shown in Fig. 8B, 
makes use of a piezoelectric element 
(as opposed to a buzzer which can* 
slsts of a piezoelectric element and 
on-board oscillator). The circuit can 
be used when the tight level varies 
either naturally, is modulated, or Is In* 
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Fig. 10. This is an actual photovoltaic communications receiver. It demodulates AM 
light signals to recover the audio , 



buzzer in that case, but rather a de¬ 
tector circuit that will Indicate a 
break-in when the pulses disappear. 

Figure 9A shows a typical circuit for 
instrumentation applications of the 
photovoltaic cell. The cell is con¬ 
nected across the input of a high im¬ 
pedance amplifier, such as the 
noninverting operational amplifier 
shown. The amplifier output voltage Is 


found from: 

V 0 =V C1 (R2/R1-M) 

The operational amplifier provides 
a high input impedance buffer be¬ 
tween the cell and whatever circuit 
follows it as well as providing voltage 
gain. The operational amplifier can 
be almost any common typo, de¬ 
pending on the application. For most 
applications, common forms such as 
the 741LM301, CA3140 (or their dual 
derivatives such as 1458, CA3240], 
etc. 

An alternate connection scheme is 
shown in Fig. 98. In the circuit the cell is 
AC-coupled, so rt will not pass the stat¬ 
ic DC level created by ambient light, 
but rather only changing voltages 
caused by modulation of the light, 
chopping, or natural variations, When 
the light beam is truly static, the alter¬ 
nate circuit will not produce a signal, 

A practical light-beam communi¬ 
cations receiver is shown in Fig. 10. This 
circuit uses the AC-coupled variant of 
Fig. 9 with a 741 operational amplifier. 


Fig. II. Whenever a solar panel will be 
used to charge a battery, a diode must 
be used to keep the batteries voltage 
from reverse-biasing the ceils. 

tentionally chopped. The latter tech¬ 
nique is often used in instrumentation 
applications, while modulation is 
useful for communications applica¬ 
tions. The transformer is an output 
transformer intended for audio-am¬ 
plifier circuits. The 8-ohm winding i$ 
normally used as the secondary, but 
here It Is the primary: the 1000-ohm 
winding is used as the secondary. The 
use of the transformer in this manner 
produces a step-up action that will 
increase the voltage fluctuations 
caused by a varying light source. The 
principal application of such a circuit 
is in communications where a light 
beam is modulated by an audio sig¬ 
nal 

One application of such AC-cou- 
pled circuits is in burglar alarms. If a 
pulsed light or IR source is used for the 
source, then only signals from that 
source will be passed to the second¬ 
ary; ambient light will not affect the 
circuit, tf an intruder attempts to de¬ 
feat the alarm by shining a flashlight 
onto the cell, then the alarm would 
sound anyway. One would not use a 




Fig. 12. Solar cells can be used to form a sun-tracking sensor array as shown in A. 
The cells must be connected to the positioning motor with opposing polarity as shown 
in B. 


61 


April 1993 t Popular Electronics 








































Popular Electronics, April 1993 


62 


The circuit will operate from a any 9- 
volt DC power supply. The audio out¬ 
put stage Isa single-chip audio ampli¬ 
fier that contains both preamplifier 
and power amplifier stages In one 8- 
pin DIP package. With the configura¬ 
tion shown, the LM386 will provide a 
gain of 20; if a higher gain [up to 200) 
is required, then connect a 10-jxF ca¬ 
pacitor between pins 1 and 8 on the 
IM386, Two controls are provided In 
the circuit: the gain control, which 
controls the circuit sensitivity by vary¬ 
ing the gain of the operational ampli¬ 
fier, and the volume control, which 
can be adjusted to produce o com¬ 
fortable sound level. 

Other Applications. On© of the 

needs that photovoltaic cells fill Is In 
the generation of DC electrical 
power from sunlight, These cells are 
used in a variety of power applica¬ 
tions , but virtually all involve charging 
batteries from sunlight. The batteries 
can then power electronic equip¬ 
ment at night or when the sunlight 
fails. Examples include radio equip¬ 
ment in the tropics or deserts, on 
boats, or tn female sites where servic¬ 
ing fuel-run generators or running 
electrical power lines is a bother and 
thus costly 

The photo at the beginning of this 
article shows some basic solar cells 
designed for power generation. The 
two smaller units [a penny Js provided 
for size comparison) are 0.45-volt, 40- 
mA devices, while the larger is a 70- 
mA, 1,5-volt flexible solar cell 

Figure 11 shows such an array being 
used to charge nickel-cadmium 
[NiCd) cells. The diode (D1) In series 
with the photovoltaic cells is used to 
prevent the NICd cells from discharg¬ 
ing through the photovoltaic cells 
[which would otherwise happen, es¬ 
pecially when the light level Is re¬ 
duced). The type of diode shown here 
is satisfactory for very law current lev¬ 


+ 12VDC 



drive a large solar panel's [racking 
motor However, note (hat a dual supply 
is required 


FH 



Fig. 14. Here are two solar cells in a 
summed-output circuit. The one in A is a 
passive circuit, while the one in B is an 
active version. The output voltage is 
proportional to the difference between 
cell output voltages . 



LEFT --—► RIGHT 

Fig. 15. Taking the two-cell tracker a 
step further results in this four-quadrant 
tracker It is capable of following light 
by rotating along two axis. 

els, but for larger arrays a diode with a 
larger current rating is required. Note: 
some arrays contain built-in diodes, 
so they do not require an external iso¬ 
lation diode. 

One of the dangers of the circuit 
shown is the possibility of overcharg¬ 
ing the battery during periods of pro¬ 
longed sunlight. If that is □ problem, 
then a voltage regulator can be inser¬ 
ted Into the circuit In place of th© iso¬ 
lation diode . The output voltage of the 
regulator is simply adjusted (with the 
battery disconnected) to the exact 


voltage that will be expected when 
the battery is fully charged. 

Another problem with solar- 
powered devices is that the sun does 
not stand still over the course of a day, 
or even follow the same course os the 
seasons change. It is sometimes nec¬ 
essary to mount the solar-cell array on 
a movable platform that is con¬ 
nected to a motor/tracker circuit. Fig¬ 
ure 12 shows a sun-position Packer 
designed by writer Forrest Mims 111 in 
Science Probe! magazine (November 
1990, p, 75). Two matched solar cells 
are mounted on a metal backplate 
that can be made from printed-circuit 
board stock 

A light shade painted fiat black is 
mounted vertically on the backplate 
so that the sun will fall unevenly on the 
two sensors except when the panel Is 
pointed directly at the sun. The two 
solar cells are connected with op¬ 
posite polarity across a low-voftage 
DC motor, that is mechanically linked 
to a bearing sleeve on the underside 
of the backplate. 

A potential problem with the simple 
circuit is that it wilt not drive a motor 
powerful enough for a large array. The 
problem can be overcome by using 
an outboard power supply (which 
may require its own solar array and 
battery set) to drive the necessary 
motor. 

To provide an appropriate drive sig¬ 
nal one could use a power opera¬ 
tional amplifier as shown in Fig. 13, The 
signal is derived from a differential 
sensor circuit, two of which are shown 
In Fig. 14. In both cases, the mechan¬ 
ical arrangement shown in Fig, 12A is 
used for mounting the sensors, The 
passive version, shown In Fig. 14A,uses 
a pair of solar cells whose output volt¬ 
ages are opposing each other, and 
combined together in a resistive sum¬ 
mer circuit. The output voltage, will 

be 2ero when the two cells are equally 
illuminated because the two cells' 
contributions cancel each other out, 
but V Q will take on the polarity of the 
most highly illuminated ceil when the 
light level is uneven. 

Figure 14B shows a pair of cells ap¬ 
plied to the inputs of a DC differential 
amplifier made from an op-amp. The 
voltage gain (A J of the op-amp can 
be adjusted as needed by varying 
the ratios of the feedback and input 
resistors The gain can be found from 
(Continued on page 93} 
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DAY 

Here’s your opportunity to 
become a CET and join the 
ranks of the true pros in 
electronics servicing 

LARRY STECKLER, EHF/CET 
EDITOR-IN-CHIEF 



A s electronic products hove be- 
come increasingly sophisti¬ 
cated and microscopic, the 
number of individuals possessing the 
skills need to maintain and repair 
these products has decreased. The 
result is a "throw-away" society where 
non-functioning electronic products 
are simply discorded because ''no¬ 
body knows how to fix iff 
That places a great premium on 
the skilled electronics technician with 
the ability to maintain, repair, or up¬ 
grade today's electronic equipment. 
Such a technician has the oppor¬ 
tunity for advancement to more pro¬ 
ductive service and repair positions— 
assuming, of course, he or she has 
some way of demonstrating that skill. 
For many that can be accomplished 
by attaining some suitable industry- 
accepted recognition, One of the 
best ways to get that recognition is to 
become a Certified Electronics Tech¬ 
nician (CET). 

One of the best times to become a 
CET is fast approaching. You are In¬ 
vited to join more than 35,000 Cer¬ 
tified Electronics Technicians in a 
world-wide observance of "Elec¬ 
tronics Technicians Day" on April 6, 
1993. Ernie Curtis, CET, Chairman of 
the International Society of Certified 
Electronics Technicians stated, "More 
so than ever before, we must assist 
qualified electronics technicians in 
attaining positions commensurate 
with their training and experience. 


Through our qualified recognition 
program of certification, we can assist 
Certified Electronics Technicians in 
their efforts to gain responsible em¬ 
ployment." ISCET recognizes that with¬ 
out this highly-skiiled and specially- 
trained carps of Certified Electronics 
Technicians, breakdowns in modern 
complex electronics could quickly 
bring our society to an abrupt half, 

"ISCET's salient intention/' Curtis 
continues, "is to focus international 
recognition on the high standards of 
performance and excellence main¬ 
tained by professional electronics 
technicians." 

Over 150 ISCET Certification Test Ad¬ 
ministrators, throughout the United 
States, have volunteered to give CET 
tests during the week of April 4 
through 10 to honor Electronics Tech¬ 
nicians Day The complete list of ail of 
these test sites, which includes this 
publication's offices, is included 
elsewhere in this article. 

While the CET program is centered 
primarily in the U.S., technicians 
around the world seek CET certifica¬ 
tion, even in war-torn areas such as 
Slovenia, formally a part of 
Yugoslavia. In the summer of 1992, 
Drago Lumbar, CET passed his Radar 
Option to become the first CET in that 
new nation. Lumbar, who studied 
electronics by correspondence from 
Cleveland Institute of Electronics, is 
employed at Lumbar & Co. in Ljubl¬ 
jana Slovenia. 


What is ISCET? As the proud elec¬ 
tronics technicians division of the Na¬ 
tional Electronics Service Dealers 
Association (NESDA), ISCET was found¬ 
ed in 1970 by a committee of Cer¬ 
tified Electronics Technicians whose 
main purpose was to foster respect 
and admiration for their profession. By 
maintaining rigorous standards in its 
certification program, ISCET is able to 
separate the highly skilled and knowl¬ 
edgeable technicians from those with 
less experience, ISCET's main functions 
include direction and administration 
of the CET program, the national ap¬ 
prentice and training program, tech¬ 
nical information-training and up¬ 
grading programs, and the ser¬ 
viceability programs. 

in addition, ISCET offers its members 
a continual source of technical mate¬ 
rial, including regular updates about 
new technology; training seminars: 
discounts on books, tapes, and soft¬ 
ware: newsletters; a magazine; an an¬ 
nual industry directory; and an annual 
convention with management and 
technical-training seminars, an in¬ 
structor's conference, and a trade 
show. 

The CET program is designed to 
measure the degree of theoretical 
knowledge and technical proficiency 
of practicing technicians, A techni¬ 
cian with a CET certificate is thought 
of in the industry as one who pos¬ 
sesses the training and expertise nec- 
essary to perform his job with 63 
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professional competence, Since its in¬ 
ception, the CET program has con¬ 
tinued to gain acceptance by 
technicians, manufacturers, and con¬ 
sumers- Many organizations encour¬ 
age, and often require, their tech¬ 
nical employees to be certified by 
ISCET 

Technician Skills. Just keeping up 

with the changes that seem to occur 
daily in equipment is a full-time task. 
To be able fo service the latest elec¬ 
tronic equipment with its new circuitry 
new components, and new principles 
is a difficult challenge. Today's elec¬ 
tronics technicians must constantly 
ieara constantly acquire new skills, 
and constantly develop new tech- 
nfques. They must become familiar 
with new kinds of test equipment and 
new servicing techniques to repair 
the latest electronics marvels. 

Perhaps this was best summed up 
by Don Winchel CET ISCFTs immedi¬ 
ate past chairman, when he said “Be¬ 
cause of the dynamic changes that 
have occurred in electronics during 
the past decade, all corners of our 


modern world now look to electronics 
technicians to keep our civilization 
ticking. The new techniques, devices, 
and technology that have appeared 
lust in one product the camcorder. In 
the past few years afone are mind- 
boggling. With what today's elec¬ 
tronics technicians must know and be 
able to instantly analyze, places them 
in a select group in the world's work 
force that will see unprecedented re¬ 
wards of a grateful industry in the 21 st 
century," 


The CET Exam. To become certified 
by ISCET the electronics technician 



Keeping up with current equipment and 
technology is an important part of being 
a professional technician . Shown here is 
an ISCET seminar on Sencore servicing 
techniques . 


must pass both a 75-question Associ¬ 
ate-level CET test and a 75-question 
Journeyman-level test. To pass, the 
candidate must score a grade of 75 
percent or better An electronics tech¬ 
nician or student with less than four 
years of experience may apply for the 
Associate-level exam only which 
covers the following subjects: Basic 
Mathematics, DC Circuits, AC Circuits, 
Transistors and Semiconductors, Elec¬ 
tronic Components, Instruments, Tests 
and Measurements, Troubleshooting, 
and Network Analysis, 

A fully certified technician must 
have four or more years of education 
or experience In electronics and must 
pass, in addition to the Associate-level 
test, one or more of the Journeyman 
options available in specialized fields 
of electronics. The Journeyman op¬ 
tions that are available are: 

• Consumer-^Subjects covered in¬ 
clude antennas and transmission 
lines, digital and linear circuits in con¬ 
sumer products, TV and VCR servicing 
problems, and the use of test equip¬ 
ment, 

(Continued on page 92) $5 
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By Marc Plls 

The Sky 
Buddy Speaks 
Up! 


T he first order of business 
for this month's column 
is to report the progress to 
date on the Sky Buddy res¬ 
toration, For those who just 
joined us, the set was Hal- 
licrafters low-end 
shortwave receiver during 
the years just prior to the 
onset of World War II 
The Sky Buddy's attractive 
appearance, feature- 



The front cover of the Sky Buddy's instruction booklet. Quaint, 
isn't it? 


the hallicrafters inc. 
2611 INDIANA AVENUE 
CHICAGO 


OPERATING 

ALIGNMENT S SERVICING 
INSTRUCTIONS FOR 
SKY BUDDY RECEIVER 
MODEL S-I9R 


packed design, and hefty 
construction made it a 
popular starter set for bud¬ 
ding radio hams and 
shortwave listeners. Al¬ 
though its $29.50 price tag 
wasn't exactly cheap by the 
standards of the day the 
receiver was still within 
reach of a teen or pre-teen 


with an enterprising spirit 
and a regular part-time job. 

If you'd like to learn more 
about the history of the set 
and follow the work that's 
been done on the restora¬ 
tion so far, check the 
following back issues of this 
column: May, June, Sep¬ 
tember, October and 
December, 1992; January 
and March, 1993, 

HANDSOME BUT 
INSENSITIVE 

Now that the Sky Buddy's 
cleanup and physical res¬ 
toration are complete, it is 
an impressive receiver. With 
its black-crackle finish and 
white si Ik-screened lettering 
free of grime, and its Ger¬ 
man-silver dial and Bake l ife 
knobs shining, the set is 
ready to grace o display 
shelf. The Sky Buddy's perfor¬ 
mance, however was still a 
problem. 

The audio was quite 
weak—scarcely above a 
murmur—and would occa¬ 
sionally fade out entirely. 
Although the level could be 
adjusted with the volume 
control, audio could still be 
heard with the control in its 
full counterclockwise posi¬ 
tion. 

Broadcast-band recep¬ 
tion was a disaster. Even 
when connected to a good 
antenna, the set would pick 
up only a few local stations. 
Reception on the short¬ 
wave bands was difficult to 
judge because of the va¬ 
garies of propagation, but 
(apart from the volume 
problem) seemed fairly nor¬ 
mal, Band 3, especially 
(5.5-17 MHz) seemed alive 
with signals. 

The few tests performed 
to date had turned up no 
clues. All tubes had check¬ 


ed good, and voltages 
measured at the tube sock¬ 
ets seemed in line with the 
operating parameters 
given In the RCA tube man¬ 
ual, 

LOCALIZING THE 
TROUBLE 

I decided to start with the 
audio problem, Since I had 
spares for the 6SQ7 (detec¬ 
tor-first audio) and 41 
(audio-output) tubes, I be¬ 
gan by substituting them for 
the ones En the radio. Tube 
checkers have been known 
to be wrong, or to miss an 
intermittent condition. No 
such luck, though. The au¬ 
dio remained as weak as 
ever. 

Still looking for an easy 
way out, I decided to try 
some tests using the time- 
honored index-finger meth¬ 
od. Placing that digit on the 
grid terminal of the type-41 
audio-output tube, I was 
able to induce what 
seemed to be a normal 
hum level in the speaker. 

For the time being, then, 1 
was prepared to assume 
that the audio-output stage 
was okay 

Moving my finger to the 
other side of the grid-coup¬ 
ling capacitor (see 
schematic), 1 heard about 
the same amount of hum. 
Since that capacitor was 
capable of passing audio, 1 
could probably assume 
that it wasn't open-cir¬ 
cuited. 

By the way don't try this 
method of diagnosis at 
home unless you're quite 
aware of the safety hazards 
involved. When doing index 
finger tests, always keep 
your other hand in your 
pocket (or at least well 
away from the radio). Also 












make sure that the finger 
used as a probe touches 
only the connection in 
question and that no other 
part of your ’test hand" 
comes in contact with any 
part of the radio. 

Dangerous, even lethal, 
high voltages are present in 
all tube sets, For instance, 
when I moved my finger to 
the other side of the grid- 
coupling capacitor it was in 
contact with the 6SQ7s 
pfate-vottage supply, tf any 
other part of me had 
touched the Sky Buddy's 
chassis at that time, l defi¬ 
nitely would have received 
a nasty Jott. 

Actually if the coupling 
capacitor had been leaky 
(a definite possibility), I 
might have been in con¬ 
tact with the 6SQ7's plate 
voltage even on the grid 
side of the capacitor Mor¬ 
al: When a radio's in need 
of repair dangerous volt¬ 
ages can appear in very 
unlikely places! 

Just one more point be¬ 
fore I finish my safety 
speech. Don't touch any 
metal part on an AODC 
(transformerless) set while it 
is plugged in. Many of 
those have the chassis di¬ 
rectly connected to the AC 
line, which is a dangerous 
situation indeed. Hands-on 
contact is okay only if you 
are powering the set 
through an isolation trans¬ 
former—which is a must 
when working with those 
radios. 

Getting back to the trou¬ 
bleshooting, I next moved 
my "test probe" back one 
stage, to the center con¬ 
nection of the volume 
control, which is wired (see 
schematic) to the grid of 
the 6SQ7 H s triode section 
(otherwise known as the first 
audio amplifier). Because it 
should now be undergoing 
amplification by an addi¬ 
tional tube, the hum being 
picked up from my finger 
should now have sounded 



This schematic shows the Sky Buddy's audio circuitry. The connections labeled "T " "2 t " and 
J \T are those that were checked by the ‘ [finger probe' method (see text). 



Joel Robinson's S-40A disassembled on the bench and awaiting 
restoration. Can someone help him with the schematic? (See 
text.) 


much louder in the speaker. 
However just the opposite 
turned out to be the case. 
The hum was actuaily a 
iittte weaker! I had now lo¬ 
cated the trouble 
somewhere in the first au¬ 
dio stage, 

WE HAVE AUDIO! 

Continuing to move 
backward though the Sky 
Buddy's stages in methodi¬ 
cal fashion, I decided to 
isolate the first audio ampli¬ 
fier from the detector stage 
preceding it. Both of these 
stages utilize the 6SQ7 
tube—but they could be 
separated by disconnect¬ 
ing the grid of the triode (or 
amplifier) section of the 
tube from the diode (or 
detector) section. That was 
handled simply by remov¬ 
ing the wire connected to 
the center contact of the 
volume control. 

Touching the free end of 
that wire (the other end 
being stilt connected to the 
grid) resulted in a loud, 
hum! Sa with its grid re¬ 
moved from the network of 
components associated 
with the volume control, the 
first audio stage was now 
operating as it should. 
Something in the network 
was causing the trouble. 


I started my investigation 
with the detector-to-first-au- 
dio coupling capacitor, a 
0.01 -^jlF unit connected to 
one end of the volume 
control. Disconnecting one 
of its leads so that I could 
check continuity indepen¬ 
dently of the rest of the 
circuit I put an ohmmeter 
across the capacitor. Sure 
enough, it was leaky— 
showing a resistance of less 
than a thousand ohms. A 
capacitor of this kind 
should read as virtually on 
open circuit; its resistance 
shouid be somewhere in 
the 10-megohm range. 


Replacing the coupling 
capacitor with a good unit 
solved the audio problem 
Signals now come it at nor¬ 
ma! volume, except on the 
broadcast band—where 
reception continues weak 
to nonexistent. That is a sep¬ 
arate problem, probably in 
the RF circuitry at the front 
end of the receiver Well 
look into It on another oc¬ 
casion. 

IVe already made one 
front-end check, however. 
As I was putting away my 
tools after the audio-fixing 
session, i was struck with the 

(Continued on page 94) 
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By Jeff Holtzman 


A GUI 
STANDARD? 


P C magazine recently 
presented a cover story 
on 20 alternate "shells" for 
Windows, Now that's odd— 
isn't Windows Is supposed to 
be Mac-like, easy-to-use, 
and user-friendly? If so, then 
why is there a huge subsidi¬ 
ary industry dedicated to 
improving Windows' Task 
Manager and Program 
Manager, not to mention 


background wallpaper 
color schemes, cursors, 
sound effects, and even the 
basic look of Its dialog 
boxes? And why do dif¬ 
ferent applications use 
different menu commands 
and toolbar icons? And why 
do some applications dis¬ 
pense with most or all of 
what little there is in the 
way of user-interface stan¬ 
dardization? 

Maybe Windows isn t so 
easy to use after all. IVe 
been using Windows since 
version 10, so I'm very famil¬ 
iar with all its operational 
quirks. However recently f 
participated in helping a 
100-person organization 
move en masse to the Win* 


dows environment. They 
had been using OS/2 1.3, 
but mostly to switch among 
DOS-based applications, 
e,g„ Word Perfect and 
cc:Mail. The graphical shell 
was really incidental to 
what they were doing. Any 
way, seeing things through 
the eyes of those new Win¬ 
dows users taught me a few 
things, mostly about how far 
the industry still has to go 
before the decade-old 
phrase "user-friendly" reaily 
means anything. 

FILE WHAT? 

For example, take a look 
at some menu items in 
three Microsoft word pro¬ 
cessors; Notepad and Write 
(which come with Win¬ 
dows), and Word for 
Windows (a stand alone 
product). All three place the 
File menu near the left 
edge of the screen. Some 
commands across the three 
are consistent (New Open, 
Save, Save As, Print); others 
are not. 

For example, Notepad 
has an item called Page 
Setup that allows you to 
specify headers, footers, 
and margins. To perform 
those functions in Write, you 
go to an item called Page 
Layout—but on a totally dif¬ 
ferent menu (Document). In 
Word, you must go to Page 
Setup on the Format menu 
to set margins, and to 
Header/Footer on the View 
menu to set headers and 
footers. 

In yet another Microsoft 
product, Excel Page Setup 
appears back on the File 
menu. Word has a Repagi¬ 
nate command on the 
Tools menu; Write puts it on 
the File menu. User-inter¬ 
face conventions from 


other vendors diverge even 
more. Keyboard and mouse 
conventions are just as bad. 
For ©(ample, fs in Notepad 
initiates a search or finds 
the next instance of a 
search target, In Word, fs 
I nserts a glossary item 
(boilerplate text or graph¬ 
ics). The key appears to 
have no function at all in 
Write, The right mouse but¬ 
ton is unused In most 
applications, but how It is 
used In those that do is 
wildly inconsistent. 

In Word, a right-click can 
select a whole column of a 
table or can initiate a col¬ 
umnar select mode in 
regular text. The right button 
has no function in Notepad 
and Write. In Excel, a right 
click typically brings up a 
menu of actions that can 
be performed on the cur¬ 
rently selected ceil(s) or 
object(s). Recent Borland 
products push the object- 
oriented behavior even far¬ 
ther. 

Take clicking. When do 
you singie-click? When do 
you double-click? When do 
you triple-click? Even expe¬ 
rienced users typically have 
to think carefully before an¬ 
swering that question, and 
IVe seen beginner after be¬ 
ginner become completely 
befuddled. 

Generally speaking, 
menu items are used for 
multiple purposes. They can 
initiate immediate execu¬ 
tion of some action, they 
can bring up a dialog box 
that in turn initiates some 
action, and they can indi¬ 
cate [and change) 
program status. The View 
menu in Word for Windows 
Is a great example. (I only 
pick on Word because I 
love that software so much.) 
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That menu has one group 
of terns that selects one of 
three document views (nor¬ 
mal, page layout outline); 
a bullet appears on the 
menu in front the current 
view. The menu has o single 
tern that turns draft mode 
on or off, indicated by the 
presence or absence of a 
check mark. The menu has 
another group of items that 
turn some (but by no 
means all) screen items 
(toolbar, ribbon, and ruler) 
on and off, also indicated 
by check marks. And there's 
morel All-in-all it's a total 
mess! 

STYLE GUIDELINES 

Microsoft has taken steps 
to ease the situation. The 
company recently pub¬ 
lished a set of Windows 
user-interface standards in 
"The Windows Interface, An 
Application Design Guide," 
which aiso includes a pair 
of floppy disks with demo 
programs and standard 
buttons and cursors that the 
company is promoting use 
of as standards. However, 
although it may help Inde¬ 
pendent software 
developers get on the 
same page, a mere style 
guide is not nearly enough, 

Microsoft also released a 
set of dialog boxes for com¬ 
mon functions (opening, 
saving, and printing a file; 
choosing font and color; 
and more) with Windows 
3.1. applications developers 
can achieve user-interface 
consistency—and save a 
fair amount of time over 
writing their own—by using 
those dialog boxes. But 
many developers imme¬ 
diately criticized both the 
look and the functionality of 
those common dialog 
boxes. As a result, most de¬ 
velopers simpty went on 
creating their own, 

Is It mere egotism on the 
part of developers who 
want to do it their way? Or 
is there something deeper 


going on here? I think the 
latter. I think that all those 
shareware and commercial 
authors of alternate Win¬ 
dows shells, every 
developer who has ever 
implemented a "standard" 
function in a “nonstandard" 
way every promoter of 
user-interface standards, 
however premature—every 
one is responding to our 
collective lack of under¬ 
standing of the most 
efficient ways of interacting 
with a computer. They 
sense that something is 
wrong, and want to im¬ 
prove it. But in the vast 
majority of cases, those 
efforts are misdirected, like 
perfecting the design of the 
buggy whip, when what 
people really want are self- 
propelled autonomous lo¬ 
comotive units (you know, 
cars). 

The graphical user inter¬ 
face takes us port of the 
way there, but not oil the 
way. What we really need is 
less metaphor and more 
direct representation of the 
objects we deal with. For 
example, typical print pre¬ 
view modes should allow 
active editing. In truth, we 
even need to go much 
farther than that. The entire 
interaction needs to take 
place at a higher level. 

Leading user-Interface 
gurus have begun promot¬ 
ing the idea of what might 
be called a CUI, or collab¬ 
orative user interface, one 
in which the user does not 
do things to data stored 
inside o computer by way 
of some more or less 
"friendly" {ugh!\ interface, 
but one in which human 
and electronic agents col¬ 
laborate an performing 
useful tasks. That type of 
interface—whoops, interac¬ 
tion—in the past required 
unreasonable (r,e. expen¬ 
sive) amounts of computer 
power. But in the age of 
$2000 486 boxes, cost is no 
longer a concern. ■ 
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While watching rent¬ 
al movies, you will 
notice annoying pe¬ 
riodic color darken¬ 
ing, color shift* 
unwanted lines, 
flashing or jagged 
edges. This is 
caused by the copy 
protection jamming 
signals embedded 
In the video tape, 
such as Macrovision 
copy protection. tvie 
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LIZER: RXII COMPLETELY 
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WARNING 
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STtTUTE COPYRIGHT IN¬ 
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Microchip fechnol- 
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> The best and most 
exciting Video Sta¬ 
bilizer in the 
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ounces) and com¬ 
pact (1 x3.5x5 lh ) 
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Volt battery (last 1- 
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* Fast UPS delivery 

* Air shipping avail¬ 
able 
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back guarantee 

* 1 year warranty 

(Dealers Welcome) 

FREE SOP Catalog 


To Order: $39.95 ea +$5for p &h 
Visa, M/C, COD Mon-Fri: 9-6 EST 

1-800-445-9285 

ZENTEK CORP. DEPT. CPE493 

3670 12 WEST OCEANSIDE RD OCEANSIDE NY H572 


CIRCLE 1© ON FREE INFORMATION CARD 


CABLE TV 
DESCRAMBLERS 

How You Can Save Money on 
Cable Rental Fees 

Bullet Proof 



1 Unit 5 + 

BEST Super Tiri-Bi Auto/ 

Vac Gain Adjustment 1119,9S„$&S 
JerroEd SuperTri-fli | |M.95..$70 

Scientific Atlanta ___ $109...$79 

Pioneer ... $ 109,,.. .,.$79 

Panasonic T2PC Hi.. $99.95. $79 
Sfar|3ie Convener,,,^, $95„..,„„W9 
Digital Video Stabilizer. $59 95.,.,$39 
Wiretsa Video Sender-$59.95.$49.95 


US Cablell Beat 
Anyone's Price 
Advertised In 
this Mugudne! 


30 Day Money Back Guarantee 
FREE 20 page Catalog 
Vtsa T M/C, COD or send money order to: 
U.5. Cable TV loc* Dept KPE493 
4100 N. Poweriine R± t Bldg. F-4 
Pompano Beach* FL 33073 


1 - 800 - 772-6244 


For Our Record 

I. ibe undenigraal do hereby dedare under penally of perjury 
ttul all prodLKlij}urrfiMcd b oaw and in the future, will only be 
used 00 Cable TV iymemi wiib proper authorization from 
local oITpcmN or cable company officials in ac^ordan re with all 
applicable federal and laws. FEDERAL AND VARIOUS 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 


Date: 

Signed]_ 

No Florida Sales! 


69 


CIRCLE 11 ON FREE INFORMATION CARO 


April 1993 , Popular Electronics 























Popular Electronics. April 1993 


70 


ciRC&jg'ir circus 


By Charles D. Rakes 


More 
Stepper- 
Motor Driver 
Circuits 


O n our last visit, we were 
deep into stepper- 
motor circuits and before 
we could wrap up the 
loose ends, we ran out of 
time and space. So this 
month well Just continue 
along the same path with 
more stepper-motor cir¬ 
cuits. 

Since most of us have 
slept since then, a brief look 
at what we covered in last 
month's column might be a 


oscillator driver circuit and 
a rotation reversal circuit 
brought the visit to a close. 
Now go dig out last month's 
issue of Popular Elec¬ 
tronics and get things 
moving, 

With a single or 4-step 
driver circuit (that's what 
we've been using), the 
stepper motor takes 200 
steps per 360° of rotation. 
That's not too shabby for a 
number of applications, but 



Fig, /. The half step driver circuit shown here requires that the stepper motor go through 400 
steps to complete one revolution, doubling the number of steps (200) that is-normally required . 


good move. We started 
things off with a schematic 
diagram of a typical six- 
wire stepper motor and a 
chart showing how to make 
the motor step in either 
direction. Then we took a 
look at two methods of 
switching current to the 
motor's windings; one using 
transistors and the other 
using power hexFETs, A dig¬ 
itally-controlled, dual¬ 


far some, a greater number 
of steps are need. Table 1 
shows an eight step se¬ 
quence that doubles the 
number of steps from 200 
to 400 per complete revo¬ 
lution, giving twice the 
resolution of that obtained 
by the 4-step driver circuit. 
To follow each step position 
given in Table 1, refer back 
to the motor schematic, in 
Fig. 1 of last month's Circus, 


and run through the eight 
switch positions. If you have 
a similar 6-lead stepper 
motor and four switches 
you can step the motor 
through each of the eight 
steps by operating the four 
switches in the sequence 
shown in Table 1, 

HALF-STEP DRIVER 
CIRCUIT 

The stepper motor can 
make the 400 steps per 
complete revolution at a 
much faster rate by using 
the ha if-step driver circuit 
shown in Fig. 1. Two gates of 
a 4011 quad 2-input nand 
gate are configured as an 
astabie oscillator, with Cl 
setting the oscillator's out¬ 
put frequency. (Capacitor 
Cl can be a 0.01-fiF 50-voft 
unit for high-speed opera¬ 
tion or a ,047-fiF 50-volt unit 
for low-speed operation.) 
The square-wave output of 
the circuit at pin 4 of Ut-b 
supplies the clock pulses for 
U2 (a 4017 divide-by-ten 
counter). The 4017 pro¬ 
duces a sequential eight 
step output thert is repeated 
over and over as long as 
clock pulses are applied to 
pin 14 of U2, The 500k po¬ 
tentiometer sets the motor's 
stepping speed. 

Here's how the 4017's 
eight-step output matches 
up with Table 1 to turn on 
the correct hexFETs in the 
proper sequence to make 
the motor turn in the half- 
step mode: Table 1 shows 
that in step 1 switches (hex- 
FET's) Q1 and Q3 must be 
on and Q2 and Q4 off, 

ftefering to the circuit di¬ 
agram in Fig, 1, there's a 
diode from pin 3 of the 
4017 that goes to the input 
of Q1 and another diode 
from the same pin to the 



































































TABLE 1—HALF-STEP INPUT SEQUENCE 


Step 

Switch 

1 

2 

3 

4 

1 

On 

Off 

On 

Off 

2 

On 

Off 

Off 

Off 

3 

On 

Off 

Off 

On 

4 

Off 

Off 

Off 

On 

5 

Off 

On 

Off 

On 

6 

Off 

On 

Off 

Off 

7 

Off 

On 

On 

Off 

8 

Off 

Off 

On 

Off 



Fig. 2. This high-frequency chopper circuit can be connected 
directly to the hexFET gates to control the motor driver’s on!off 
time ♦ 


PARTS LIST FOR THE 
HIGH-FREQUENCY CHOPPER CIRCUIT 

SEMICONDUCTORS 

U1—4011 quad 2-input nand gate, integrated circuit 
Q1 —2N3904 general-purpose NPN silicon transistor 
D1-D6—IN914 general-purpose silicon diode 

RESISTORS 

{All fixed resistors are 14-watt, 5% units.) 

R1—1-megohm 

R2, R3—3300-ohm 

R4 —250,000-ohm potentiometer 

ADDITIONAL PARTS AND MATERIALS 

Cl—250-pF, 100-WVDG, ceramic-disc capacitor 
Pterfboard materials, 12-volt power source, 1C socket, wire, 
solder, hardware, etc. 


input of Q3, In that output 
sequence, the 4017 sup¬ 
plies a positive output to 
both FETs. The remaining 
seven outputs follow suit 
turning the correct hexFET's 
on and off 

Resistors R5 and R6 are 
selected to limit the motor's 
current to its maximum or a 
lesser level. The following 
example may be used as a 
simple guide In selecting 
current-limiting resistor val¬ 
ues for any stepper motor 
power source, and driver 
circuit, If our stepper has a 
maximum current rating of 
2 amps with a winding resis¬ 
tance of 1.5 ohms and 
weTe using a 12-volt power 
source, then the total-circuit 
series-reststance value may 
be found by dividing the 
source voltage (12] by the 
maximum current (2), or R 
- E/r. 


The total circuit resistance 
for the above example is 6 
ohms, The resistance of the 
motor winding and the hex- 
FET's on-resistance (R ds ) 
values must then be added 
together and subtracted 
from the total resistance 
value to obtain the needed 
values for R5 and R6. Thafs 
1,5 ohms added to .5 ohms 
or 2,0-ohms total, sub¬ 
tracted from 6 ohms, which 
leaves 4 ohms as the value 
of the two current-limiting 
resistors. The resistor's max¬ 
imum power dissipation 
may be determined by 
using the power formula of 
P = \ 2 x R, or in this case P 
= 2 X 2 X 4, or 16 watts. A 
4-ohm, 25-watt resistor 
would be a good choice 
for R5 and R6. 

There are several high- 
priced, commercial step¬ 
per-motor drivers available 


that completely eliminate 
the need for the high-wat- 
tage, current-limiting 
resistors. Instead of turning 
the excess voitage into 
heat with power resistors, 
the driver circuits use a 
built-in high-frequency 
chopper circuit that con¬ 
trols the stepper motor's 
input power. The circuit's 
operation is similar to that 
of a switching-mode, 
power-supply circuit. The 
chopper supplies a varia¬ 
ble pulse-width output that 
can be adjusted to supply 
the recommended motor 
current. 

HIGH-FREQUENCY 
CHOPPER CIRCUIT 

Our next entry Is an ex¬ 
perimental high-frequency 


chopper circuit. The chop¬ 
per circuit shown in Fig, 2 
connects directly to the 
hexFET's gates to control the 
motor driver's on/off lime. 
Three gates of a 4011 quad 
2-input nand gate make up 
a variable pulse-width gen¬ 
erator that operates at 
about 15 kHz; R4 sets the 
on/off time, The output, at 
pin 10 of U1, drives a 
2N3904 transistor. The tran¬ 
sistor's collector switches the 
four connected diodes 
from ground to the positive 
supply rail. 

To use the chopper cir- 
cuit in conjunction with our 
half-step driver, connect the 
anodes of the four diodes 
in Fig. 2 to the appropriate 
hexFET gates in Fig. 1. Set R4, 
in Fig, 2, to mid position and 


PARTS LIST FOR THE 
HALF-STEP DRIVER CIRCUIT 

||j§Si W\ - ■ ' • •• 

SEMICONDUCTORS 

Ul—4011 quad 2-input nand gate, integrated circuit 
U2—4017 decade counter/divider, integrated circuit 
Qi^Q4^1RF511 hexFET 
DM)12“1N914 general-purpose silicon diode 

RESISTORS 

(All fixed res i siors are l A- watt, 5 % uni ts .) 

R1„R4—100,000-ohm 
R5, R6—See text 
ft7~500,000-ohTn potentiometer 

ADDITIONAL PARTS AND MATERIALS 

MOT1—12-volt stepper motor 
Cl—0.0i-p,F or .047-pJ; 50-WVDC, ceramic-disc 
capacitor (sec text) 

Ferfboard materials, 12-volt power source, IC sockets, wire, 
solder, hardware* etc. 
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leave the power to the 
chopper circuit off. Now set 
the half-step oscillator to 10 
Hz and the stepper will ro¬ 
tate at about 1.5 rpm. 
Connect a DC ammeter in 
series with junction of R5 
and R6 (in Ftg 1) and the 
positive supply rail and 
note the motor's operating 
current. Apply power to the 
chopper circuit and the 
ammeter reading should 
drop to about half of its 
previous value. Here's why 
that happens: The chopper 
circuit takes each of the 
hexFET's gates to near 
ground level at a 15-kHz 
rate for about 60 percent 
of the time. That reduces 
the power that is applied to 
the stepper motor's wind¬ 
ings by about the same 
percentage. 

Adjust R4 (Fig. 2) while 
observing the current meter 
to increase the motors cur¬ 
rent to the desired level. 
While the current meter is in 
place, connect o tempo¬ 
rary jumper from pins 1 of 
Ul (Fig. 2) to ground to stop 
the motor's rate of rotation. 
If necessary re-adjust R4 for 
a current reading that's less 
than the motor's maximum 
rating. Repeat the pro¬ 
cedure several times to 
make sure that the motor's 
maximum current Is at or 
below its rated value. 

in the eight-step circuit 
the motor may be stopped 
with either one or two 
motor windings turned on; 
to properly set the max¬ 
imum current two windings 
must be on. 

The 4017 counter has a 
buift-in output-currenMimlt- 
ing circuit that protects the 
1C from output overloading. 
That feature allows the 
shunt-chopper circuit to be 
tied to the driver circuit 
without causing damage to 
the 1C. 

COUNT DOWN CIRCUIT 

Our last entry this time 
around, see Fig. 3. is a 


TO CLOCK 
THAT DRIVES 



Fig. 3. The count-down circuit counts each step that the motor 
takes and stops the armature at a pre-set point, in this 
configuration, the circuit counts up to 99 steps r hut can he 
programed to stop anywhere in between. 


PARTS LIST FOR THE 
COUNTDOWN CIRCUIT 

< # * *9 i# , * 1 L 

SEMICONDUCTORS 

Ul, U2—4017 decade counter/dmder, integrated circuit 
U3— 4-01 1 quad 2-input nand gale, integrated circuit 
Ql—2N3904 general-purpose NPN silicon transistor 

RESISTORS 

(Alt fixed resistors are 5% units.) 

Rl—1000-ohm 
R2—10,000-ohm 

ADDITIONAL PARTS AND MATERIALS 

SI—Normally open pushbutton switch 
S2* S3—SP10T rotary switch 

Perfboard materials, enclosure, 12-volt power source, 1C 
sockets,wire, solder* hardware, etc. 


count-down circuit that 
counts each step that the 
motor takes and stops the 
armature at a pre-set point. 
The circuit as shown will 


count up to 99 steps and 
can be programmed to 
stop anywhere in between 
Here's how the circuit 
counts. Counter Ill's clock 


input (pin 14) is tied to pin 
14 of the 4017 in the motor- 
driver circuit (Ffg, 1), That 
keeps the two counter cir¬ 
cuits in sync. Counter Ul 
counts from 0 to 9 and U2 
from 10 to 90. The counter 
circuit is reset by momen¬ 
tarily dosing SI (Fig. 3). 
Switches $2 and S3 select 
the desired stopping posi¬ 
tion. 

With S2 and S3 positioned 
os shown in Fig. 3. the cir¬ 
cuit is set to count 22 steps 
and stop. On the 20th step 
pin 2 of U3 goes high and 
on the 22nd step pin 1 goes 
high, causing the output to 
go low stopping the os¬ 
cillator In the driver circuit. 
Pin 3 of U3 can be tied to 
the override input or the 
on/off input of the driver- 
oscillator circuit in Fig. 5 of 
last month's Circus. 

The count down circuit 
may be connected to the 
half-step circuit in Fig. 1 by 
removing the jumper be¬ 
tween pins 1 and 2 of Ul 
(Fig. 1) and connecting pin 
3 of U3 (Fig. 3] to pin 1 of Ul 
(Fig. 1). Leave pin 2 of Ul 
(Fig. 1) connected to Cl 
and R7. 

Additional 4017 counters 
may be added to increase 
the count. Adding one 1C 
will increase the count to 
999. and the 2-input rwio 
gate (U3) will need to be 
changed to a 3-input nand 
gate to accept the three- 
digit input. 

ifs time to dose again, so 
until we meet again next 
time, good circuitry. ■ 



"This year, when hunting season 
opens, we'll he ready!" 






























































THINK TANK 


By John J + Yacono 

Logic Levels 
And More 


I f you read last month's 
column, you know we 
were fight in the middle of 
discussing how logic levels 
ore represented by volt¬ 
ages and then we switched 
over to some letters. This 
month. 111 continue the dis¬ 
cussion where we left off, 
and follow-up with a few 
audlo/video projects con¬ 
tributed by readers. 

As we mentioned last 
time, in positive-logsc cir¬ 
cuits, lows (or logical zeros) 
are represented by a volt¬ 


To show why CMOS and 
bipolar chips must define 
their logic levels differently, 
well have to discuss the key 
differences between the 
two families. 

CMOS AND BIPOLAR 
LOGIC 

The fundamental dif¬ 
ference between CMOS 
and bipolar logic are the 
transistors they contain. The 
transistors are so different, 
the two families are typ¬ 
ically manufactured using 
two distinct processes, So as 
not to get bogged down in 
detail, suffice it to say that 
bipolar-logic circuits con¬ 
tain tiny versions of ordinary 
bipolar transistors, whereas 
CMOS chips are made 
from MOS transistors. 

As you may know from 
dealing with them, bipolar 
transistors require of least a 
few of milllamps of current 
to saturate them fully on or 
fully off. By contrast MOS 
transistors respond to volt¬ 
ages and require very little 
bias current to turn them 
fully off and fully on, To 
summarize, It could be said 
that bipolar logic circuits 
are current-based devices, 
while CMOS IC's are volt¬ 
age-sensitive units. 

Of course, the more cur¬ 
rent flowing through a 
transistor [or any compo¬ 
nent for that matter), the 
more it heats up according 
to Joule's Law. Since raising 
the supply voltage of a de¬ 
vice will increase current 
flow through it, and thus the 
heat produced by It bi¬ 
polar IC's (with their current- 
hungry ways) must be de¬ 
signed with a particular 
maximum supply voltage in 
mind. Typically that max* 
imum is 5 volts. 


That restriction essentially 
stratifies the voftages that 
can be used to define bi¬ 
polar-logic highs and lows. 
The convention is that any 
signal below 0.S volts is in¬ 
terpreted as low a signal 
above 2.4 volts is consid¬ 
ered high (see Fig. 1), Note 
that there is a 1.6-volt gap 
between the defined logic 
levels. That gap provides a 
certain amount of noise im¬ 
munity by preventing noisy 
high signals from migrating 
down into the low-level ter¬ 
ritory and preventing noisy 
lows from reaching logic- 
high voltage levels. 

Since little current flows 
through any CMOS circuit, 
heat production is not as 
much of a concern. So 
CMOS chips are designed 
to operate over a wide 
range of voltages (3 to 18 
volts is typical). Of course, 
that means that the logic 
levels of CMOS devices are 
less rigorously defined too. 
Their logic levels are de¬ 
fined as percentages of the 
power-supply voltage— 
anything below 30% is a 
low and a signal must be 
over 70% of the supply volt¬ 
age to be considered a 
high (see Fig, 2). That system 
of logic interpretation has a 
gap in the middle to heal 
over noise problems just as 
the bipolar-logic system 
does. 

Next month well explore 
the other differences be¬ 
tween those two logic 
families. For now lets open 
the mail bag and dlg-in. 

NO MORE THUMP 

We have a tape deck 
and amplifier that are used 
for background music that 
is turned on and off three 
times a day by a timer. Its a 


5V(Vcc)- 

2.4V- 
0,8V — 
QV- 


VALID LOGIC HIGH (1) 


INDETERMINATE RANGE 


VALID LOGIC LOW (0) 


Fig. 1 . The voltages used to define highs and lows in bipolar 
transistor logic circuits arc stratified by the fact that the chips 
must be operated at a particular power-supply voltage . 


age near ground, Highs (or 
logical ones), on the other 
hand, are indicated by a 
voltage near the power- 
supply voltage. 

That rule is simple in theo¬ 
ry, but is a little difficult to 
put into practice because 
the two major logic fam¬ 
ilies—complementary 
metal-oxide semiconductor 
(or CMOS) and bipolar- 
transistor logic—-define their 
logical voltage levels dif¬ 
ferently. 

By the way bipolar-tran¬ 
sistor logic is sometimes 
referred to as TIL (transifor- 
transfstor logic). However, 

TTL Is actually just a subset 
of the bipolar-transistor log¬ 
ic family. For example, the 
TTL family does not include 
a group of chips known as 
RTL (resistor/transistor logic), 
which is part of the bipolar- 
transistor iogic family. 
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100%V ce- 
70%V CC ^ 

30% 

0V“ 

Fig, 2. Since CMOS chips can he operated over a wide range 
of possible power-supply voltages, the voltages that distinguish 
highs , lows, and noise are stated in percentages of the supply 
voltage . 


: ' 

VALID LOGIC HIGH ft) 

: ' Vh- : ...... 

INDETERMINATE RANGE 

y 

VALID LOGIC LOW (0) 

;■ V- si.;; 


for TRi which I mounted on 
a terminal strip. 

White my original ap¬ 
plication might not have 
widespread use, I think 
there are other uses for a 
delayed AC turn-off, 

—William Stiles, Hillsboro , 
MO 

An interesting pair of cir¬ 
cuits. Your warning about 


during construction, insulate 
everything , watch the po¬ 
larity of your wiring , and be 
extra careful while testing 
the unit 

HEADPHONE JACK 
CONVERTER 

Several weeks ago, the 
pre-amp unit in my stereo 
system developed faults 


simple arrangement that 
works fine, except that 
when the timer turns off, the 
filter capacitors in the am¬ 
plifier's power supply hold 
enough charge to keep it 
operating for 2 or 3 sec¬ 
onds, and you can hear the 
tape deck slowing down, 
The ideal arrangement 
would be a circuit that shuts 
off only at the end of a 
song on the tape, but I 
haven't gotten that done 
yet. 

Until I do, I devised the 
enclosed circuits (see Fig. 3) 
for a delayed turn-off of AC 
power to the tape deck, 
allowing the amplifier's ca¬ 
pacitors to discharge 
before the tape deck stops. 

I got the idea from the 
article "Solid-State Relay" in 
Radio-Electronics, May 
1992, with additional infor¬ 
mation from the MOC3G1G 
spec sheet in Radio Shack's 
Semiconductor Reference 
Guide, and from the circuits 
on Radio Shack's package 
for the MOC3010. 

My first version of the cir¬ 
cuit (see Fig. 3A) had a 
small 6-volt power trans¬ 
former (any current rating 
proved adequate), and 
worked very well. After look¬ 
ing at it, 1 decided that the 
transformer could be elimi¬ 
nated by increasing the size 
of R1 (see Fig, 3B), and 
being very careful about 
the wiring polarity of the AC 
circuit, in both circuits, the 
length of the delay in both 
turn on and turn off is con¬ 
trolled by value of C2. The 
value shown gives a defay 
of about V /2 seconds; mak¬ 
ing C2 a 4700-pF unit gives 




Fig. 3. Here are two versions of a turn-off delay circuit. The first one (A) requires a power 
transformer while the one in B does not. 


R1* 



TO 


AMPLIFIER 


Fig. 4. This straightforward circuit can turn moderately 
amplified audio signals into f ine-level equivalents for recording 
or amplification by a different amplifier. 


a delay of about 3 seconds, 
in the revised circuit, I used 
a value of 500 ohms, 5 
watts for R1.1 also tried it 
with a 4700-ohm, 2-watt re¬ 
sistor, and it did not seem to 
overheat. Capacitors Cl 
and C3 (and C4 in the 
original circuit), should have 
a minimum rating of 150- 
volts AC or 400-volts DC. 

For either circuit it is de¬ 
sirable to use polarized AC 
plugs, cords, and sockets 
(neutral is the wide prong, 
the white wire for color- 
coded cords, and the wire 
with the ribbed outer sur¬ 
face in flat cords), Also, the 
circuit should be built in an 
ail-plastic case for safety. I 
used an 8-pin 1C socket for 
U1, and built the circuit on a 
pre-drilted 1C board except 


wiring and insulating the 
revised unit properly is very 
important All transfor¬ 
merless AC circuits are 
dangerous unless the utmo¬ 
st precautions are taken 


that required it to be ser¬ 
viced at the factory. I was 
saddened by the fact that I 
would be without music for 
2 or 3 months. After I mailed 
(Continued on page 90) 


















































































DX LISTENING 


By Don Jensen 


Who’s Tuning 
World-Band 
Radio? 


S hortwave listeners, 
world-band monitors, 
DX'ers.., who are we? By 
its very nature, SWL'ing 
tends to be a one-on-one 
activity one listener, one re¬ 
ceiver. As a result, we tend 
to operate in a vacuum. 

We tune in regularly but are 
unaware of the many 
others out there—one study 
says more than 11-million of 
them are American—who 
also are listening to the 
world bands. 



A part of the shortwave transmitting antenna system of Germany 's 
Deutsche Welle. 


There are, of course, 
many reasons for listening- 
in on the world, For some of 
us. It is a cheap and easy 
way to travel to exotic 
places, if only in our imag¬ 
inations. For others, 
shortwave radio offers the 
chance to learn about 
other peoples and cuftures. 

Many people, particularly 
since the Gulf War, turn to 
SW radio as a way of get¬ 


ting firsthand news from 
around the worfd. Some 
love the music they hear an 
shortwave, everything from 
the African high-life beat to 
Latin salsa rhythms, and 
with off-the-air recording, 
build extensive taped librar¬ 
ies, Others find SW a good 
way to fearn, or brush up on 
foreign languages. 

Some of us do it as a 
hobby. Some of us have 
never thought of it in that 
way, but still enjoy tuning-in 
at any opportunity. 

But that still does not an¬ 
swer the question of who 
listens, The answer is every¬ 
one, from A to Z! Confused? 
Allow me to wax poetic 
and explain! 

Architects and Ayatollahs 
... Khomeini was a short¬ 
wave-news junkie 
according to reports. There 
are barbers and bartenders 
and convicted murderers— 
at least three that I know of, 
including one who con¬ 
tinued to tune shortwave 
from his prison cell, 

SWL's include doctors, 
both physicians and PhD's, 
and editors. Including at 
least one at the CNN news 
headquarters in Atlanta 
who long ago realized 
shortwave's value as a news 
source. Entertainers? The 
late Jackie Gleason had an 
extensive listening set up in 
his Florida mansion and 
found SWL'ing fascinating. 
Singer-author Jimmy Buffett 
is reportedly a shortwave 
listener. 

The ranks of shortwave 
enthusiasts include farmers 
and framers, of pictures 
that is. Our listening frater¬ 
nity has more than its share 
of grandpa's—I'm one of 
those—and green grocers, 
hairdressers and haber¬ 


dashers, iron workers and 
Ice cream vendors. There 
are jockeys, the disc jockey 
variety, at least. Several very 
active DX'ers are, them¬ 
selves, radio professionals, 
familiar with broadcasting 
from both sides of the mi¬ 
crophone. 

Kings? At least several 
monarchs have been short¬ 
wave listeners, according to 
palace gossip. Jordan's 
King Hussein, while primarily * 
an amateur-radio operator, 
has more than a passing 
Interest in shortwave pro¬ 
gramming. Lawyers, yes, 
more than a few, and loaf¬ 
ers too, \bu don't have to 
be employed to be a short- 
wove listener. Reportedly 
British-born film star Michael 
Caine is o shortwave-news- 
cast fan. 

SWL's include nannies 
and ninnies and neighbors, 
yours and mine, Post a note 
on your local supermarket 
bulletin board and HI bet 
you get at least a few coils 
from others in your home¬ 
town who also listen to 
shortwave radio. Birds of a 
feather can flock to¬ 
gether . . . And speaking of 
birds, how about the SWL 
owl? Members of one inter¬ 
national SWL dub probably 
do not know that one of 
their group—for reasons un¬ 
known—reports his loggings 
to the monthly bulletin un¬ 
der an assumed name, that 
of his stuffed owl. 

There are listeners who 
are priests and professors 
and pirate broadcasters, as 
well as quiet, everyday folks 
for whom buccaneer 
means only a steep price 
for corn. Shortwave-radio 
personalities tune in on the 
competition, and radar 
technicians SWL til it realty 
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Hertz ... as in kilohertz. We 
have students, and more 
students, and former Sen¬ 
ator [and presidential 
candidate} Barry Gold - 
water, who has said young 
people can learn a lot from 
shortwave And UFO ex¬ 
perts Perhaps the foremost 
scientist probing those un¬ 
explained mysteries was an 
avid SWL as well. 

SWL^ Include vet¬ 
erinarians, whiskey sales' 
men, and X-ray technicians. 

I suppose, out there some¬ 
where, there is an SWL zoo 
keeper or zebra trainer, If 
so, that completes our al¬ 
phabetical roster of 
listeners, our world of lis¬ 
teners. 

Where do you fit in? Why 
don't you drop us a line 
and let us know? Address 
your letter to me, Don 
Jensen, OX Listening, Popu¬ 
lar Electronics, 500-B Bi- 
County Blvd, Farmingdole, 
NY 11735. Tell us about your¬ 
self, how you got started 
SWL'ing, and what you most 
enjoy tuning on shortwave, 

And while you're at it, why 
not Include a picture of 
yourself too. So, do w© have 
any archbishops, balioon 
sellers, cookie 
bakers,...xylophonists, yak 
herders or, yes, zoo keepers 
among our SWL read¬ 
ership? 

COMING-UP DOWN 
UNDER 

Long the 98-pound 
weakling of Pacific-Rim 
shorlwave broadcasting. 
Radio NewZeatands 100- 
kilowatt transmitter has 
moved this island broad¬ 
caster into the ranks of the 
bigger boys. The new tram- 

*Credits: Mark Anderson, Ml; 
Jim Gar, NY; Rich 0'Angelo, 

PA; Richard Hankjson, KS; Tony 
Orr, VA; Dave Valko, PA; An¬ 
drew Yoder, PA; North American 
SW Association, 45 Wildflower 
Road, Levittown, PA 19057; On¬ 
tario DX Association, RO, Box 
161, Station A. Willowdale, ONT 
M2N 5S8. Canada, 


mitter, manufactured by the 
French electronics firm, 
Thompson CSE is located at 
Rangikaiki, in the center of 
New Zealand's North Island. 
RNZI's studios remain at 
Wellington, some 220 miles 
to the south. Programs are 
fed to the remotely-oper¬ 
ated, unmanned, 
transmitter center by micro 
wave link. 

A pair of antennas, cover¬ 
ing the frequencies from 
9,000 to 18,000 kHz, aimed 
to cover the Pacific area, at 
headings of 325 degrees 
and 35 degrees, have been 
installed Additional short¬ 
wave antennas are to be 
built in the two-stage project, 
but the existing pair are ex¬ 
pected to satisfy the needs 
of the station for about the 
next four or five years. At 
some time down the road, 
RNZI expects to add an an¬ 
tenna system covering 6,000 
to 12,000 kHz, 

Radio New Zealand Inter¬ 
national which is 
broadcasting 18 hours daily, 
at this writing, was using 
these frequencies: 9,510, 
9,675, 9,700.15,120 and 
17,770 kHz. Try 17,770 kHz 
during the evening until al¬ 
most 0700 UTC; 9,700 kHz 
from then until shortly after 
1200 UTC. 

IN THE MAILBOX 

This month, Em Fawcett, 
Wichita, KS, writes to ask 
about a station that I've 
always considered one of 
the more exotic catches on 
SW not so much for its pro¬ 
gramming, but because 
Mongolia conjures up, at 
least for me, wondrous im¬ 
ages of the court of Kubla 
Khan. 

"How about a tip on tun¬ 
ing Mongolia's Radio Ulan 
Baton Em asks? Canadian 
listener Harry Riddell, re¬ 
porting in “DX Ontario," the 
monthly publication of the 
Ontario DX Association, says 
that Radio Ulan Bator, log¬ 
ged at 1200 UTC on 12,015 


kHz, announced this sched¬ 
ule of English-language 
programs: 

7,260 kHz, 1445-1515 UTC 
daily; 11,790 kHz, 1940-2010 1 
UTC daily; 11,580 kHz, 
0910-0940 and 1940-2010 
UTC daily and 1200-1230 
UTC Monday, Thursday, and 
Saturday; 12,015 kHz, 
1200-1230 UTC Monday, 
Thursday, and Saturday 

Tm a rank beginner at 
shortwave listening," writes 
one of our new readers, 
who lives in California but 
has asked me not to use his 
name or city. 1 don't wont 
to get involved in a lot of 
technical stuff that I wan t 
understand and, frankly, 
don't care if I ever do. But l 
need to know where I 
should be tuning to hear 
shortwave broadcasters. 
Help!" 

Okay, Mr. X fair question, I 
think, eventually you'll find It 
useful to pick up of least a 
smattering of information 
on things such os propaga¬ 
tion ... when you should be 
tuning at various times of 
the day and night to max¬ 
imize your chances of 
hearing SW broadcasters. 
But, lefs leave that for some 
future time. 

Right now you ask about 
frequencies to tune. There 
are 12 ranges of frequen¬ 
cies established for 
shortwave-program broad¬ 
casting. They are: 
2,300-2,495 kHz (12G*meter 
band); 3,20043,400 kHz (90- 
meter band]; 3,900-4,000 
kHz [75-meter band); 
4,750—5,060 kHz [60-meter 
band); 5,950-4200 kHz (49- 
meter band); 7,100-7,300 
kHz (41 meter band); 
9,500-9,900 kHz (31 -meter 
band); 11,650-12,050 kHz 
(25-meter band); 
13,600-13,800 kHz (22- 
meter band); 15,100-15,600 
kHz [19-meter band); 
17,550-17,900 kHz (16-meter 
band); 21,450-21,850 kHz 
(13-meter band); and 
25,60(426,100 kHz (11-meter 


band). 

You'll have the best luck 
tuning the lower bands dur¬ 
ing your local nighttime 
hours and the higher fre¬ 
quencies during daylight, 
That's about as barebanes 
as I can make it. I hope that 
helps enough to at feast 
get you started in this won¬ 
derful hobby. 

DOWN THE DIAL 

Here are some stations to 
try. Remember that all times 
are given in UTC (Coordi¬ 
nated Universal Time; 
sometimes called Green¬ 
wich Mean Time), which is 
equal to EST + 5 hours, or 
CST + 6 hours, MSI+7 hours, 
and PST + 8 hours. 

COLOMBIA—5,075 kHz. 
CARACOL, a network SW 
outlet from this South Ameri¬ 
can country, is not a difficult 
catch most evenings, say 
around 0300 UTC, although 
the programming is all in 
Spanish. But you should be 
able to make out the fre¬ 
quent identification— car- 
ah-coal —amidst the jingles 
and ads. 

KENYA-4,934 kHz. With 
some luck you may hear 
the Kenya Broadcasting 
Co/p. station at Nairobi 
from 0300 UTC with English 
news, sports, commentary, 
and music. 

UGANDA—4,934 kHz, 
Radio Uganda , located at 
Kampala, is noted on this 
frequency during the 0357 
to 0419 UTC time slot, with 
the announcement: "This 
news comes to you from 
Radio Uganda." 

URUGUAY -11,835 kHz. 
Radio E! Espectador in Mon¬ 
tevideo, the Uruguayan 
capital has been reported 
here at around 0200 UTC. 
all in Spanish, and suffering 
from some interference, 

VIETNAM—15,009 kHz. 
Hanoi's Voice of Vietnam is 
heard at 1230 UTC in En¬ 
glish, with news, identifica¬ 
tion, commentary and mu¬ 
sic. ■ 
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By Joseph J. Carr, K4IPV 


More On 
Direct 
Conversion 
Receivers 


L ast month we intro- ' 
duced the direct 
conversion receiver (DCR). 
Those simple high-frequen¬ 
cy receivers work well from 
75/80 meters up to 20- 
meters, although perfor¬ 
mance deteriorates a bit 
above 40-meters, !n the 
DCR, a local-oscillator (LO) 
signal is mixed with the RF 
signal of the same or a 


anced type, so that the LO- 
and RF-signal residuals do 
not appear in the output of 
the mixer The LO can be 
nearly any stable variable- 
frequency oscillator (VFO); 
many such VFO designs are 
given in sources such as the 
ARRL's Radio Amateur's 
Handbook (ARRL, 225 Main 
Street, Newington, CT 
06111). 



Rig- 1. Here is a partial schematic for a basic DCR circuit based on a passive t double-balanced 
mixer (DBM) such as the Mini-Circuits (P.0 . Box 166, Brooklyn, NY 11235; 718-934-4500) 
SRA-C SRL-1. and SRL-1-L 


nearby frequency to pro¬ 
duce direct conversion of 
the modulation to audio. 
Direct-conversion receivers 
work best with CW and SSB 
signals, but can also be 
used for AM signals when 
the LO and RF are on exact¬ 
ly the same frequency /,e„ It 
is zero beat with the AM 
signal's carrier. When that 
condition is met the dif¬ 
ference (IF) frequency will 
be the audio modulation in 
the sidebands of the AM 
signal. Neat huh? 

Last month, we learned 
that there were several 
necessary stages to a DCR; 
mixer, local oscillator, an au¬ 
dio low-pass filter, and a 
very hlgh-galn, audio-am¬ 
plifier section. The mixer 
should be a double-bai- 


The low-pass filter can be 
a simple LC or RC filter, or a 
complex multi-section or di- 
plexer filter. If SSB and AM 
signals are desired, then the 
upper - 3 dB cut-off fre¬ 
quency should be 3,000 Hz 
for reasonable fidelity or 
about 2,500 Hz If you are 
willing to trade off a bit of 
fidelity for better rejection 
of adjacent-signal crud, If 
you are going to do CW 
only, then set the filter cut¬ 
off frequency to 1,000 Hz, or 
a bit above whatever fre¬ 
quency tone you like to 
hear, 

Of course, if you are only 
interested in CW, then se¬ 
lect a note for the tone that 
Is comfortable for you, and 
then build an op-amp 
bandpass filter centered on 


that frequency It will add a 
lot of selectivity at low cost, 
In fact, many DCR designs 
include a bandpass filter far 
both CW and S3B/AM ver¬ 
sions, although for the 
different modes, the bond- 
width and center 
frequencies will be different 

PASSIVE DBM-BASED 
DCR 

Figure 1 shows a partial 
schematic of a DCR based 
on a passive, double-bal¬ 
anced mixer (DBM) such as 
the Mini-Circuits (FO. Bax 
166, Brooklyn, NY 11235; 
718-934-4500) SRA-1, SRL-1, 
and SRL-1-1 The RF signal, 
up to -hi dBm, is applied to 
pin 1 of the mixer, while the 
LO signal (up to -F 7 dBm) is 
applied to pin 8. Pins 2,5,6, 
and 7 are grounded. The IF 
output, which in this case is 
audio, is taken from pins 3 
and 4 r which must be con¬ 
nected together for the 
device to work. 

The output circuit of the 
mixer consists of two circuits, 
First, there is an RC-termi¬ 
nating network (consisting 
of R1 and Cl) and an audio 
low-pass filter, consisting of 
LI and C2. The terminating 
network consists of a 0.1-^F 
capacitor (for high frequen¬ 
cies) and a 51-ohm resistor. 
The idea of the resistor is to 
exactly match the output 
impedance of the mixer, so 
that unwanted high fre¬ 
quencies will be absorbed 
in a matched impedance 
rather than being reflected 
back into the mixer The 
audio frequencies are ex¬ 
cluded by the use of the 
0,1 -jjlF capacitor. 

The audio frequencies 
are stripped off by the iow- 
pass fiiter, consisting of LI (a 
IGO-mH series RF choke] 





























Fig. 2. Shown here is a simple LM386-based audio amplifier that 
can be used with the passive DBM circuit shown in Fig. 1. 


C3 

lOpF 



Fig. 3. The tunable bandpass filter shown here can be used in the 
40-meter band. The timing is handled via a dual 100-pF variable 
capacitor that is connected in parallel with 68-pF fixed 
capacitors , 



TO 

MIXER 


Fig. 4. An alternative scheme to using the circuit in Fig. 3 is to 
use a pair of 107-MHi IF transformers with low-impedance taps 
The low impedance taps are connected together white the input 
signal is applied to the link coil on 77, and the output signal is 
taken from the link from T2 , 


and C2 (a 0,033-shunt 
capacitor). The audio out¬ 
put of the filter is passed to 
a common-base emit¬ 

ter input) transistor amplifier, 
Q1. That particular config¬ 
uration is selected because 
it wifi match the input of the 
filter circuit. The amplifier is 
based an a 2N3904 gener- 
af-purpose unit but any 
equivalent part will do. 

The other transistor (Q2) is 
used as an active de¬ 
coupler whose purpose is 
to stabiize the circuit. Like 
the audio preamplifier, it is 
built around 2N39G4 gener¬ 
al-purpose transistor, 
although, again, something 


similar will do. 

The output signal is cou¬ 
pled from the collector of 
the transistor amplifier to an 
audio amplifier with a high 
gain. A circuit built around 
the LM386 audio amplifier 
will be sufficient for most 
applications. 

AUDIO AMPLIFIER 

Atypical LM386 amplifier 
circuit is shown in Fig. 2. 

That 3C is available from 
Digi-Key (BO. Box 677, Thief 
River Fails, MN, 56701-0677; 
1-800-344-4539), from local 
Radio Shack stores, and a 
hast of other sources. 

The input of the mixer 


does not have to be tuned, 
tn theory, but In practice its 
a good idea to provide 
some selectivity "up front," 
The problem is the dynamic 
range of input signals over¬ 
loading the front-end of 
mixer. Consider the 40- 
meter band in the evening 
for an indication of how 
bad it can get. There are 
flea-powered QRP stations, 
ordinary stations that are 
weak because of distance 
and propagation condi¬ 
tions, along with "bone¬ 
crushing blow torches." 

BANDPASS FILTER 

Figure 3 shows a tunable 
bandpass filter for use in 
the 40-meter band. The 
tuning is handled via a dual 
100-pF variable capacitor, 
in parallel with two 68-pF 
fixed capacitors. You can 
theoretically set this circuit 
to mid-band, and then 
leave it. It has sufficient 
bandpass for all the band. 


However, you can “twiggie" 
the center frequency by 
adjusting Cl-a/CI-b, l r ve 
found that it's possible to 
dump some powerful sta¬ 
tions down in the mud using 
that process. 

The inductors are made 
from Amidon Associates (FO> 
Box 956, Torrance, CA 
90508) type T-50-6 core 
toroidal forms wound with 
32-turns of #26 AWG enam¬ 
eled wire, tapped for input 
or output at five turns. 

An alternative scheme 
(see Fig. 4) is to use a 10.7- 
MHz IF transformer with a 
low-impedance tap. In the 
circuit, two such transfor¬ 
mers are used, with their 
low impedance taps con¬ 
nected together. The input 
signal is applied to the link 
coil on TI, while the output 
signal is taken from from T2, 
A dual-section 365-pF varia¬ 
ble capacitor (Cl) is used 
to tune the circuit down to 
40-meters or lower. ■ 



Over 750,000 readers of earlier 
ediLions of 

The 
Forrest 
Mims 
Engineer's 
Notebook 


agree—nobody 
knows practical 1C applications 
like Forrest Mims! This newly- 
revised edition contains hundreds 
of proven, tested circuits—hand- 
drawn by Forrest —using today's 
most popular linear, TTL, and 
CMOS ICs. Forrest gives you full 
data for each device and circuit— 
pin numbers, logic tables, supply 
volt ages, and sign a I waveforms— 
so you can quickly duplicate each 
circuit. There's also practical in¬ 
formation on construction meth¬ 
ods, troubleshooting, and inter- 
fac i ng d i ffere n t IC fam i li es, If y o u 
work with ICs you gotta gel this 
book! 

Only SI 4.95 nt bookstores or electronic 
porta dealers. Or order direct from 
HighTcxt! Add S3 shipping ($4 to Canada, 
$5 elsewhere). CA please add sales tax. 
U.S. funds only please. 



HighTcxt 


i e 1 11 » ft « 


712il Miramar M 
Sllitir 151. 

Sail Ujfr“ih, C \ FI212 5 
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L ook, up in the sky! It's a 
bird, it's a plane, no, ifs 
an antennal It certainly 
cant be Superman —the 
Man of Steel got whupped 
good and proper by a 
super-villain. Well settle for 
the antenna, though, be¬ 
cause it's an important part 
of any monitoring installa¬ 
tion. 



The Cits he raft ARX-270 , an omnidirectional antenna designed for 
ham use 7 also makes a good receiving antenna for scanners , 


By Marc Saxon 


Antenna 

Roundup 


We wanted to pass along 
some thoughts and infor¬ 
mation on antennas for 
your home scanner. Ideally 
you'll want an antenna 
mounted outside, as high 
as possible. As a rule, the 


on-board telescoping whip 
that was supplied with your 
desktop scanner doesn't do 
very much. 

One frequently over¬ 
looked aspect of getting a 
scanner antenna is the op¬ 
tion of using an 
omnidirectional ham an¬ 
tenna. For receiving 
purposes only these anten¬ 
nas do just fine quite far 
outside the edges of the 
ham bands for which they 
were designed. That 
wouldn't be true if they 
were being used for trans¬ 
mitting, where they were 
designed for proper opera¬ 
tion only within specific 
ham bands. However, ham 
antennas usually are rug¬ 
ged easy to install, reliable, 
and inexpensive. In addi¬ 
tion, there are a lot of 
different models from which 
to chose, 

For instance, a ham an¬ 
tenna that is well suited to 
scanner use is the Cushcraft 
ARX-270. This antenna was 
designed for operation in 
both the 144-148-MHz and 
the 420-450-MHz ham 
bands. It offers 9-dB gain on 
the VHF band and 12-dB 
gain on the UHF band. It 
stands 1616 feet tall but, 
since it is made of fi¬ 
berglass, it weighs only five 
pounds. It will survive a 90- 
mph wind! The ARX-270 is 
quite a good VHF/UHF scan¬ 
ner antenna. 

The antenna is available 
from ham-radio dealers 
that handle Cushcraft prod¬ 
ucts. For more information, 
check with Cushcraft Cor¬ 
poration, KX Box 4680, 
Manchester, NH 03108. Their 


phone number Is 
603-627-7877. 

A unit called the Super 
Dana is a base-station 
scanner antenna designed 
solely for receiving 
800-950-MHz band signals, 
it uses a multi-section col- 
inear design encased in a 
rugged PVC tube and con¬ 
tains an internal 15-dB gain 
amplifier to boost even the 
weakest signals. The anten¬ 
na stands about three feet 
high, comes fully as¬ 
sembled, and includes all 
mounting hardware. In¬ 
stallation is easy (it damps 
to masts up to 116 inches in 
diameter). 

The Super Dana costs $80 
plus $5 shipping ($8 to 
Canada, Alaska, and 
Hawaii) from Electron Pro¬ 
cessing, !nc„ BD, Box 68, 
Cedar, Ml 49621, Call 
616-228-7020 for phone or¬ 
ders. 

For the many scanner 
owners who tell us that they 
don't want to install an out¬ 
side antenna, or can't 
because of landlord restric¬ 
tions, there is the popular 
AE-12 antenna eliminator. 
The UL-Bsted AE-12 plugs 
Into any AC outlet to serve 
as an interface, allowing 
safe access to a building's 
electrical wiring, providing 
an effective local receiving 
antenna for your scanner, 
VHF/UHF color IV FM stereo, 
or AM radio. Tunable to 
peak your reception from 
100 kHz to 900 MHz, the 
device comes with six feet 
of coaxial cable, F-type 
connectors, a 75^300-ohm 
VHF/UHF splitter, instructions, 
and a one-year manufac- 









turer's limited warranty for 
defects or malfunction. If 
your scanner has a BNC- 
type antenna connector 
you'll need a Radio Shack 
278-251 ($199) adapter to 
hook the AE-12 to your 
scanner. The AE-12 isn't in¬ 
tended to work inside metal 
buildings, or near AC lines 
surrounded by metal con¬ 
duit. 

The AE-12 is available for 
$37.50, plus $3,50 shipping 
($4,50 to Canada), from 
CRB Research BO, Bax 56, 
Commaclt NY 11725. (New 
York State residents please 
add $3.49 sales tax.) Phone 
orders (Visa or MasterCard) 
are accepted on Mondays, 
Tuesdays, Thursdays, and Fri¬ 
days from 10:00 to 2:00 EST 
at 516-543-9169. 

FLYING HIGH 

The airlines are quite a 
mess. Practically every time 
you turn on the IV news, or 
read a newspaper you 
[earn about mechanical 
work that didn't get done, 
or passengers who were 
supposed to fly to An¬ 
chorage, but were put on a 
flight to Ankara because of 
employee error If you have 
ever flown, you have seen 
the problems with bag¬ 
gage gone astray, In-flight 
meals that didn't get 
cooked, seats that don't re- 
cline (or that do recline, but 
then balk at returning to the 
upright position.) 

It's more Interesting—and 
certainly much less 
stressful—to experience 
those little disasters via your 
scanner than while actually 
traveling. Did you know ft 
was possible to do just that? 

As you know, most better 
scanners have a VHP aero¬ 
nautical band that runs 
from 118 to 137 MHz, Tucked 
away In the midst of that 
band is a sub-band that 
extends from 128,825 to 
132.00 MHz. This band, con¬ 
tains "company 
frequencies/' which are set 


aside for exclusive commu¬ 
nications between 
airplanes and ground sta¬ 
tions wherein company 
matters are discussed. 

Some company frequen¬ 
cies are used for routing 
(read "dull") things like gate 
assignments ot larger air¬ 
ports or other similar 
logistical matters. However, 
some of the company fre¬ 
quencies buzz away with 
annoyed pilots radioing 
down complaints about 
their aircraft, often noting 
that ifs something that has 
been reported several 
limes but never fixed—"fit- 
tie" things like navigational 
equipment that isn't work- 
ing properly, cracked or 
filthy windshields, broken 
cockpit headsets, etc. 

There are passengers 
who are described as 
being drunk, nasty, ill, emo¬ 
tion a I, nervous, or upset 
about one thing or another. 
And there are those who 
demand that some other 
airline be notified that they 
are going to be late mak¬ 
ing a connecting flight. 
Others are absolutely pan¬ 
icked when they realize 
that they left an attache 
case, suitcase, or camera 
at the last airport. 

That Is what you can hear 
on some of the frequencies 
between 128.825 and 
132,00 MHz. Put your scan¬ 
ner into search/scan mode, 
The frequencies here are in 
25-kHz steps in the AM 
mode. After you listen for a 
while, you will find that In 
your monitoring area there 
are certain specific fre¬ 
quencies where the best 
action and the most com¬ 
plaints are being passed. 
Once you learn the best 
frequencies, program them 
into your scanner's memory. 

Write to us with your fre¬ 
quencies, questions, etc., at 
Scanner Scene , Popular 
Electronics, 5Q0-B Si- 
County 8lvd. r Farmingdale, 
NY 11735. ■ 



NAME __ 

ADDRESS , _ 

CITY _ _STATE_ZIP. 


f Yommamj Vroductiotis" " 1 

■ FCC LICENSE TRAINING, Dept. 100 > 

] RO. Box 2824, San Francisco, CA 94120 1 

I PI ease rus h F R E E d e la i Is i m med iate ly 1 | 


No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the +i FCC Commercial Radio¬ 
telephone License." This valuable licensees 
your professional "ticket" to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave. Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License, 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now, MAIL COUPON TODAY! 


SUPER 
12 HOUR 
RECORDER 

CALL TOLL FREE 


Modified Panasonic 
Slimline. 6 hrs per side, 

120 TDK tape furnished, 
AC/DC Operation, 

Quality Playback. 

Digital Counter. 

Durable Lightweight Plastic. 


PHONE RECORDING ADAPTER 


Starts & Stops Recorder 
Automatically When FCC 
Ha nd Set i s Used, APPR °YE D 

Solid Staiel $ 28,50 


vox voice activated control 



Solidstate Adjustable 
Sensitivity. Voices & 

Sounds Activate Recorder. 
Adjustable Sensitivity, 
Provisions for Remote Mike. 


$ 28 . 50 * 



*Add tor ship. & handling Phone Adapter & Vox S2.QG 
each, Recorders S5.00 each, Colo. Res. add tax Mail 
Order, VISA, WC, COD'S OK. Money Back Guar. Qty. 
Disc, available. Dealer inquiries invited. Free data on 
other products. 

ALL MAIL TO; Box 20100, Boulder, CO 80308 

AMC SALES INC., 133 Vaquero Dr., 

Boulder, CO 80303 

Phones (303) 499-5405 • 1-800-926-2488 

VjAX (303) 494-4924 * Mon-Fri 8-5 MTN. TIME J 
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Tune In On 
Telephone 
Calls 

by Tom Kneitel, K2AES 


Most people, operating under 
the false assumption that they 
have total privacy on the tele¬ 
phone, exchange personal and 
business secrets, wheel and 
deal, argue, make up, whisper 
sweet little nothings, conduct 
legal and illicit business, gos- 
sip—in other words, gab 
unconcernedly about all sorts of 



Tune In On 
Telephone Calls 

Scanner & Shortwave Frequency Directory 
By Torn Kneilel. K2AES 


personal affairs. Yet calls made 
over cellular and cordless 
phones and other modern tele¬ 
communications devices are 
being broadcast over the air¬ 
waves, where they can easily be 
intercepted by anybody with a 
shortwave receiver or scanner. 
No technical expertise is re¬ 
quired for such eavesdropping t 


but a bit of know-how helps. 

The second edition of this book 
provides more than a little bit of 
know-how. Completely revised 
and updated to include hun¬ 
dreds of new frequencies, the 
book now has information on 
the 900-MHz cordless tele¬ 
phones and the new 
frequencies available for 46/49- 
MHz cordless phones. All of the 
hundreds of HF frequencies and 
bands for high-seas telephone 
service, originally shown in the 
first edition, have changed, and 
the new frequencies are listed in 
this edition. Also included is 
information on frequencies used 
for radio paging, and upgraded 
data on airline air/ground ser¬ 
vice and ham-radio VHF/UHF 
autopatch bands. Two areas 
covered for the first time are the 
frequencies set aside for calls 
from off-shore drilling rigs and 
the radio service set up to pro¬ 
vide radio telephones in rural 
and wilderness areas. In addi¬ 
tion, the book covers the 
legalities of monitoring phone 
calls, and the hardware re- 
quired. 

Tune in on Telephone Calls is 
available for $12.95 pius $3,50 
shipping ($4. 50 to Canada) 
from CRB Research Books, 
lnc. r RO . Box 56, Commack, 

NY 11725; Tel: 516-543-9196 
(10:00-2:00 EST t Monday 
Tuesday Thursday and Friday 
only). NY State residents must 
add $1.40 sales tax. 
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SIMPLY WORD FOR 
WINDOWS 

by Robert Kermish 

Providing an easy introduction 
to Microsoft's Word for Win¬ 
dows, this book explains the 
popular word-processing pro¬ 
gram in easy-to-understand 
language. It offers clear defini¬ 
tions of key words and 


concepts, and includes dozens 
of helpful illustrations. No prior 
word-processing experience is 
required. Through simple illus¬ 
trated instructions, the book 
demonstrates how to start the 
program and how to use menus 



for fast and easy access to 
commands ft goes on to ex¬ 
plain how to create, save, and 
print a document, and then how 
to exit from the program. Read¬ 
ers are shown various options 
for changing the format and 
appearance of paragraphs and 
characters and importing graph¬ 
ics to make eye-catching 
documents. The book also ex¬ 
plains how to perform quick 
proofing using the spelling and 
thesaurus features and how to 
store phrases, names, and ad¬ 
dresses with the glossary 
feature. 

Simply Word for Windows 
costs $14.95 and is published 
by Osborne McGraw-Hill, 2600 
Tenth Street , Berkeley, CA 
94710; Tel: 510-549-6600; Fax: 
510-549-6603 . 
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ELECTRONIC PROJECTS 
FOR YOUR PC 

by R.A Penfold 

The internal expansion slots in 
IBM-PC's and compatibles pro- 





















vide full access to the 
computers buses and allow a 
number of add-ons to be easily 
installed. The computers' so¬ 
phistication enables them to 
handle almost any interfacing 
task that you can conceive. This 



book details several useful PC 
add-on circuits that hobbyists 
can build. Included are digital If 
0 ports, A'D and D/A convert¬ 
ers, voltage- and current- 
measurement circuits, a resis¬ 
tance meter, a capacitance 
meter, constant- and pulsed- 
voltage model-train controllers, 
position sensors, a stepper- 
motor interface, relay and LED 
drivers, and a Triac-based 
mains-swrtching interface. Each 
of the projects uses a basic 8- 
bit slot, making them suitable 
for use with any PC or compati¬ 
ble with the standard ESA or 
EISA expansion bus. 

Electronic Products for your 
PC (order number 8P320) is 
available for $535 plus $2.50 
shipping and handling from 
Electronics Technology Today 
Inc,, RO. Box240, Massapequa 
Park, NY 11762-0240. 
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1993 TEST & 

MEASUREMENT 

CATALOG 

from Extech Instruments 

This 43-page, full-color cataiog 
includes detailed specifications 
and descriptions of portable and 
benchtop instruments for use In 
test and measurement, plant 
maintenance, water-quality test¬ 
ing, and monitoring- and-control 


fields. New products highlighted 
in this year's catalog include 
DC/AC current clamp meters 
ranging from 1 mA to 2000 
amps, a thermo-hygrometer/re¬ 
corder with built-in printer for 
temperature and humidity, a 
data-acquisition system with a 
multimeter that has a built-in 
RS-232 interface, and a pH/ 
ORP controller with alarms. 
Other new products include an 
ACA leakage tester, a DC 
power supply, a 414-digit frue- 
RMS multimeter, and a viscosity 
meter. Standard product lines 
feature multi-function multi¬ 
meters, sound and light meters, 
timed controllers, temperature 
and humidity meters, pH and 
conductivity meters, and instru¬ 
ments for controlling and 
monitoring. 

The W93 Test & Measure¬ 
ment Cataiog is free upon 
request from Extech Instru¬ 
ments Corporation, 335 Bear 
Hill Road , Waltham, MA 02154; 
Tel: 617-890-7440; Fax: 
617-890-7864 . 
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ELECTRONIC 
COMPONENTS/ 
COMPUTER PRODUCTS 
CATALOG 

from Jameco 

Products and services for com¬ 
puter buffs, electronic 
hobbyists, and professionals in 
both fields are offered in this 
catalog. New for 1993 are an 
additional 900 components, 
special MIS network products, 
and a kit contest In which you 
can win $300 for your Idea for a 
particularly exciting or creative 
kit. Also highlighted in this issue 
are full pages of new test leads, 
hardware, and enclosures; a 
phone/fax switcher; and the 
Kldz Mouse for IBM PC's and 
compatibles, designed to fit 
smaller hands. Interspersed 
among the product listings are 
“InfoBytes," short technical arti¬ 
cles containing tips to make you 
a better informed customer. 

The Electronic Components/ 
Computer Products Catalog is 
free upon request from Jameco, 
1355 Shoreway Road, Belmont, 
CA 94002; Tel: 1-800-831-4242; 
Fax: 1-800-237-6948. j 
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VCR 

Cross Reference 


NOW Find the right Part 



I5CET VCR 
CRD55 REFERENCE 

This 272-page reference contains 
both model and part-number cross- 
references and now includes the 
FREE 56-page 1991 updates. 

VCR's are made in a few factories 
from which hundreds of different 
brand names and model numbers 
identify cosmetically-changed iden¬ 
tical and near-identical manufac¬ 
tured units. Interchangeable parts 
are very common. An exact re¬ 
placement part may be available 
only a few minutes away from you 
even though the manufacturer sup¬ 
plier is out-of-stock. You may be able 
to cannibalize scrap units at no cost! 

The ISCET VCR Cross Reference 
and 1991 Update pages are pre¬ 
punched for standard loose-leaf 
binding,,..$38.00 plus $3,00 for ship¬ 
ping for each reference. 


Electronics Technology Today tnc* 

VCR CROSS REFERENCE OFFER 

R0. BOX 240 

Massapequa Park, NY 11762-0240 | 

Name ,______ i 

Business._ * 

Address_ a 

Cijjf._____1 

Slate_Zip_ < 

Phone I 

Enclose StJH.OG for [he ISCET VCR Cross Reference 
and 1991 Update Reference and S3,0(1 for shipping |j 
for each reference. i 

1 have ordered_ISCET VCR Cross Refefence(s). ^ 

The total amount of nvy order is $_. f 

Q Check enclosed—do not send CskSh. | 

or please charge my credit card: ’ 

□ Visa □ MasterCard Exp. Date_/_/_ | 

Card No.__ _ | 

Signature _ _ _ | 

New York State residents must add applicable local . 
sales tax to total. i 

I__I 
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NEW PRODUCTS 



[no,, 5665 Plaza Drive, Cypress, 
CA 90630; Tel: 800*828 S3 72; 
Fax: 714-229-3854. 
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HAND-HELD TEST 
BENCH METERS 

Two additions to B+K Preci¬ 
sions popular Test Bench line of 
mu 111-function DMM's offer the 
capabilities of a voltmeter, an 
ammeter, an ohm meter, a fre¬ 
quency counter, a transistor 
tester, a capacitance meter, a 
logic tester, and a continuity 
tester in one rugged, handheld 
unit. Each meter is housed in a 
drop-resistant case with an im¬ 
pact-absorbing rubber boot that 
also provides test-lead storage. 
Internal circuitry is protected by 
overload protection and high- 
energy fusing on both p,A/mA 
and 20-amp current ranges. 

Readings are displayed to 3% 
digits (4000 count). The Mode! 
388A has DC accuracy within 
0,5% and AC accuracy within 
1.2%'from 50 Hz to 500 kHz. 
The Model 389 has 0.25% DC 
accuracy and 0.8% AC ac¬ 
curacy. DC and AC current 
measurement capabilities ex¬ 
tend to 20 amps, with 
resistance measurement to 40 
megohms. Five capacitance 
ranges extend to 40 jjlF. The 
frequency-counter capability 
reaches to 4 MHz with resolu¬ 
tion of up to 1 Hz on the Model 
388A, and to 500 kHz with 
resolution of up to 01 Hz on the 
Model 389. Both models test 
diode junctions with a maximum 
test current of 1 mA and a 
maximum open circuit of 3,45 
volts. Both units also have an 
audible continuity test beeper. 
The Model 388A also tests bi¬ 
polar transistors for hFE gain 
and indicates a logic state (1 or 
0) in TTL level digital circuits. 
The Model 389 features a 42- 
segment analog bar graph to 
simplify peak, null, or level ad¬ 
justments. Other added features 
include relative mode, min/max 
recording, data hold, memory, 


40-Inch 

Direct-View 

TV 


The worlds first consumer 40- 
inch direct-view television is 
Mitsubishi CS-4QFXT ft pro¬ 
vides 768 inches of screen 
surface, which is 66% more 
piclure than 31-inch sets, 119% 
more than 27-inch models, and 
300% larger than a 20-inch TV, 
As a stand-alone unit, the 
CS-40FX1 provides outstanding 
audio performance with built-in 
fwin speakers, an MTS stereo 
system, and a remote-driven 
graphic equalizer. An optional 


base (model MB-40FX) features 
four buiit-in speakers and a 
VCR compartment. It is com¬ 
patible with all other Mitsubishi 
home-theater components, in¬ 
cluding A V receivers, multiple 
VCR s, external loudspeakers, 
and subwoofer systems. 

The 40-inch set is just over 
27 inches deep, making it easy 
to fit in an average-sized living 
room. It comes with an illumi¬ 
nated programmable remote 
control, and features an on¬ 
screen operating system called 
Viewpoint, which uses complete 
sentences in straightforward 
English to guide owners through 
set-up and operation. 

The CS-40FX1 has a sug¬ 
gested retail price of $4999. For 
additional information, contact 
Mitsubishi Electronics America 



and auto or manual ranging. 
The Models 388A and 389 
Test Bench meters have sug¬ 
gested retail prices of Si 19 and 
SI39, respectively. For more in¬ 
formation, contact EH* K 
Precision, 6470 West Cortland 
Street, Chicago, IL 60635; Tel: 
312-889-1448; Fax: 
312-794-9740, 
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GRAPHICS 

CALCULATOR 

Combining the engineering 
functionality of an advanced sci¬ 
entific calculator with the visual 
problem-solving approach of a 
graphics calculator, Texas in¬ 
struments' Tl-85 Graphics 
Calculator is designed to help 
technical students and profes¬ 
sionals evaluate problem¬ 
solving strategies quickly and 
efficiently. The programmable 
handheld unit has built-in soft¬ 
ware that makes it possible to 
perform graphic investigations 
of almost any type of problem, ft 
displays graphs of functions (up 
to 64 x 128-pixels) as well as 
parametric, polar, and differen¬ 
tial equations (on eight 21- 












character lines) on its supert¬ 
wist LCD readout. The TI-85 
can solve for any variable in an 
equation, simultaneously solve 
30 equations, and find the roots 
of a polynomial up to the 30th 
order. It handles complex num¬ 
bers, matrices, vectors, fists, 
and strings. Matrix dimensions 
can range up to 30 x 30, and 
the number of matrices and 
vectors that can be handled is 
limited only by the cafculator's 
memory 

The TL85 has 32K bytes of 
RAM for storing any combina¬ 
tion of equations, matrices, 
vectors, programs, pictures, and 
graph databases. Programming 
capabilities of the unit include 
extensive control features and 1/ 
O instructions, A built-in I/O port 
can be used to link the cal¬ 
culator to a personal computer 
or to another TI-85, Optional 
LINK-85 software utilities make 
it possible to edit and store 
programs and to print programs, 
graphs, matrices, vectors, and 
lists using an IBM or compatible 
PC or an Apple Macintosh com¬ 
puter. 

The TI-85 Graphics Cal¬ 
culator has a suggested retail 
price of $130. For further infor¬ 
mation, contact Texas 
instruments, Consumer Rela¬ 
tions, P.O. Box 53, Lubbock, TX 
79408-0053; Tel: 800-TI- 
CARES; Fax: 806-741-2146. 
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TEMPERATURE- 
CONTROL SOLDERING 
STATION 

Designed for use with sensitive 
electronic components, the 
Antex TCSU-D2 Temperature 
Control Soldering Station from 
MM. Newman provides positive 
tip-temperature feedback and 
zero-voltage switching its dial 
can be used to select tempera¬ 
tures from ambient to 450 °C 
with ±5 U C accuracy and 1 C C 
display resolution. Featuring a 
50-watt soldering iron with a 
positively grounded tip and ther¬ 
mocouple that constantly 
monitors temperature, the sta¬ 
tion provides zero-crossing 
electronic switching to eliminate 
RF interference and magnetic 
fields. Among the soldering 
iron's other features are a built- 
in coil spring holder, a remova¬ 



ble sponge tray, and a four-foot, 
burn-proof cord with a 5-pin DIN 
connector. 

The Antex TCSU-D2 Temper¬ 
ature Control Soldering Station 
has a list price of $308,16. For 
further information, contact 
M.M. Newman Corporation, 24 
Tioga Way, P.O. Box 615, Mar¬ 
blehead, MA 01945; Tel; 
617-631-7100; Fax: 
617-631-8867. 

CIRCLE 104 ON FREE 
INFORMATION CARD 


WALLMOUNTED 

SPEAKERS 

Designed specifically tor use in 
home-theater set-ups, Jascos 
Wall Sounds Stereo Speakers 
(Model 415) mount unob¬ 
trusively to the walls. They 
feature a high-tech, thin-profiie 
design with a gray velvet-tex¬ 
tured finish. They come with flat 
and angled wall-mount brack¬ 
ets, and afso include stand-up 
brackets. The 30-watt speakers 
have a Ski-inch hlgh-com- 
pliance woofer and a one-inch 
dome tweeter 



The Wall Sounds speakers 
have a suggested retail price of 
$159.95, For further information, 
contact Jasco Products Compa¬ 
ny lnc„ P.O, Box 466, 
Oklahoma City, OK 73101; Tel: 
405-752-0710. ■ 

CIRCLE 105 ON FREE 
INFORMATION CARD 


CET 
SMART 




Quick & Cheap With Books! 


TALK! 

Now you can 
get a ham license 
with out a Morse 
code test! 

All About Ham 
Radio by Harry 
Helms tells you how, Et covers what 
hams do... howto select equip- 
mentandantennas. ., using packet 
radio and ham satellites... operat¬ 
ing procedures... and contacting 
hams in foreign countries! Also 
includes an introduction to radio 
theory and electronics. Start talking 
to the world today! Only $19,95. 



LISTEN! 




Listen to history as 
it happens via 
1 shortwave radio! 
r Shortvuai^Leteniig 
Giidebook by 
Harry Helms tells 
you all about the shortwave bands, 
when and where to listen, reception 
patterns, and how to select the 
shortwave radio that's right for you. 
It also profiles major world broad¬ 
casters, includes hundreds of 
I frequencies for stations worldwide 
and times to hear them. Just $16.95. 



BUILD! 


The Forrest Mrm 
Engeieer's Notebook 

by Forrest Mims 
^ (who else?) includes 
Iekish hundreds of 
applications circuits using today's 
most popular linear and digital ICsl 
Forrest includes complete data for 
each 1C, such as pin connections, 
logic tables, waveforms, & more! 
if you experiment with ICs t 
you gotta get this bookI 
A steal at $14,95, 

You can get HighText books at 
your favorite technical bookstore, 
electronics parts dealer, or radio 
equipment dealer. Or order direct 
from HighText! Include $3 per 
book for shipping ($4 Canada, 

$5 eEsewhere). CA please add sales 
tax. LLS. funds only please. 

HighText 

publications ! n c 

7128 Miramar Road, Suite 15L 
San Diego, CA 92121 
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SOLAR POWER SUPPLIES 

(Continued from page 40) 


A solar cell will deliver about Yi volt 
into its rated load when exposed to 
full sunlight; a set of eight connected 
in series will deliver 4 votts for use with 
this project. The current capability of a 
celi may be estimated by noting its 
area. A rule of thumb for solar-cell cur¬ 
rent rating is 40 mA for each square 
centimeter of celi area, when ex¬ 
posed to fuil sunlight. 

Refer to Fig. 8, illustrating the proper 
way to connect solar cells in series. 
The connections are made to the 
back of the cell [positive terminal), 
and the silver colored band on the 
front of the cell (negative terminal]. 
One must be extremely careful when 
soldering wires to the cells, which are 
extremely fragile and will break if sub¬ 
jected to excessive force, Use a low- 
power soldering Iron and very fine 
flexible wire to make the connections. 

The assembly of cells should be 
placed into a frame that's made of 
wood or some other suitable insuiat- 


THE EV REVOLUTION 

(Continued from page 36) 


in Boston, Los Angeles, and Houston 
revealed that 40% drive less than five 
miles a day and 84% less than 75 
miles a day—well within the range of 
any EV The public must be convinced 
that EV's are safe to drive and to re¬ 
charge, and that when they need a 
quick charge, a recharging station 
will be within range. There's no reason 
that an EV couldn't make a perfect 
"second" car. 

Once consumers feel comfortable 
with the idea of EV's, Madison Avenue 
can start the big sell. With innovative 
ad campaigns, they must convince 
people that in buying an EV they are 
proving themselves to be forward- 
thinking, environmentally correct au¬ 
tomotive pioneers. We can see the 
commercial now: A sporty, tear- 
shaped EV zooms along a pristine 
mountain road, next to a stream of 
sparkling dean water... you get the 
idea, we're sure. The big question is: 
Will the general public get it—and 
buy it? ■ 


ing material, The cells can be held in 
place by sandwiching them between 
a piece of glass or clear rigid plastic 
and the frame. A % or Va -inch thick 
piece of flat foam rubber makes a 
good cushion to prevent excessive 
force on the fragile parts. 

The regulator circuit itself may be 
placed into the frame, or a pair of 
flexible wires can be brought out of 
the solar panel to allow connection to 
the circuit. 

Checkout. The regulator circuits can 
be checked out using either the solar¬ 
cell array placed in full sunlight as the 
power source or using a well-filtered 
adjustable DC supply that can pro¬ 
vide 3 to 4 volts at 250 mA Using a 
power supply is the preferred method 
as it will demonstrate that the reg¬ 
ulator circuit will operate properly 
with the minimum specified input volt¬ 
age. 

The radio or cassette player that 
you intend to power from the circuit 
can be used as the load, but it would 
be more convenient to calculate Its 
representative load resistance and 
use a fixed resistor instead. The load 
resistance (R,) is equal to the regu¬ 
lated output voltage (V Tes out ) of the 
supply divided by the required load 
current (l, OQd ) in amperes. Be sure to 
use a resistor with a sufficient power 
rating; about 1 watt should do. 

Testing the circuit will require a DC 
voltmeter with an Input resistance of 1 
megohm or more. A typical DVM or 
VGM is satisfactory. Before applying 
power to the circuit, check the polar¬ 
ity of the Input and output connec¬ 
tions to be sure they are correct, If a 
current-limited power supply Is used 
for power, set it to limit the current to 
slightly more than the circuit require¬ 
ment, 

Apply about 3.5 volts to the reg¬ 
ulator circuit while measuring the reg¬ 
ulated output voltage. It should be 
within 0.1 volt of the nominal rating, 2.4 
(for the linear circuit), 4.8. or 7.2 volts 
(for the switching circuits). Vary the in¬ 
put voltage to the circuit by partially 
shielding the solar cells from the Sun 
or adjusting the DC power source. 
Note that the output voltage of the 
regulator circuit remains relatively 
constant as the input voltage varies 
from about 3 to AVi volts. 

If the supply is operating as de¬ 
scribed, remove the load resistor and 


connect the radio or tape player to 
the output of the regulator. Verify that 
the circuit will properly drive the unit, 
delivering a minimum of 2.4,4.8, or 7.2 
volts DC (depending of the type and 
regulator configuration you've 
chosen to build. Replace the power 
supply (if one was used) with the soiar- 
ceil array; place solar cell in full sun¬ 
light, and verify radio or cassette op¬ 
eration, That completes the checkout. 

If the circuit does not work as de¬ 
scribed, examine it very carefully for 
proper component values, and cor¬ 
rect orientation of the !C, electrolytic 
capacitors, and diodes. Inspect the 
wiring for inadvertent short circuits, 
open circuits, and bad solder joints, 
Check the input and output connec¬ 
tions of the supply to be sure the po¬ 
larity is correct. 

Check the output voltage of the so¬ 
lar-cell array to be sure It is delivering 
4 volts In full sunlight If the output volt¬ 
age of the regulator is not within 0.1 
volt of nominal, check the values of 
R1/R2, or R3/R4 to be sure they are 
correct. 

Using the Solar Power Supply. 

When using the Solar Power Supply 
the batteries should be removed from 
the radio or tape player. The easiest 
way to connect the power supply to 
the unit to be powered is via that unit's 
external power supply (AC-adapter) 
jack, Units that do not have an exter¬ 
nal power jack can easily be modi¬ 
fied by connecting a pair of wires to 
the positive and negative contacts in 
the battery compartment and bring¬ 
ing the wires out to the output termi¬ 
nals of the Solar Power Supply. 

The solar panel should be exposed 
to direct sunlight for best perfor¬ 
mance, If the sun is very bright, the 
panel may simply be placed in a hori¬ 
zontal position during most of daylight 
hours. On hazy or cloudy days, it may 
be necessary to position the panel so 
that it is perpendicular to the rays of 
the Sun to achieve maximum perfor¬ 
mance, 

if the switching Solar Power Supply is 
to be used for AM radio reception, 
some interference from the radiated 
switching-frequency harmonics may 
be experienced. That may be coun¬ 
teracted by placing the supply some 
distance from the radio, and using 
additional filtering and/or shielding to 
minimize interference. ■ 
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TELEPHONE INTERCOM 

(Continued from page 46} 


clock period. It you want to simulate 
the Australian ring standard, simply 
adjust R17 so that each complete ring 
cycle lasts three seconds (/.e., 400 ms 
on, 200 ms off, 400 ms on, 2 s off]. 
Alternatively you can connect the two 
telephones to the circuit, take one of 
them off-hook, and adjust R17 until 
you get the correct sound. 

Installation. The values of the cur¬ 
rent-limiting resistors (R1 and R4, which 
are in series with D12 and D13) may 
have to be adjusted according to the 
lengths of the individuai lines. Gener¬ 
ally a loop current of 30 mAshould be 
considered the maximum. For most 
in-house or house-to-garage uses, R1 
and R4 should be 1.21c 1-watt resistors 
(as shown on Fig. 2]. However lines of 
considerable length require lower- 
value resistors because of the resis¬ 
tance of the cabling Itself. 

If the circuit is built solely for use as 
an intercom, the loop current can 
possibly be reduced to as low as 10 
mA. The benefits of lower loop current 
include longer operating distances 
and extended life for carbon granule 
type transmitters, The level of sidetone 
(ie. t the leveE at which you hear your 
own voice] can also be reduced. 


Troubleshooting, if you encounter 
problems, first check that ail IC's are 
receiving +12 volts at their supply 
pins. You should also check the 
boards for poor solder Joints and for 
solder shorts between adjacent 1C 
pins (make sure that the power is off], 

Next, trace through the gates with a 
logic probe or a digital voltmeter to 
check that the input logic is operating 
correctly Check that pin 12 of Ul-b, 
pin 10 of Ul-d and pin 4 of U2 are all 
high when both phones are on-hook, 
Pin 4 of U2-a should go low when one 
phone is taken off-hook. If you do nof 
get the correct readings, check the 
optolsolators and the input buffering 
circuitry (Ul-a-d), 

If there is no sidetone in either 
phone, check to see if LED1 (the green 
"power-on" LED) is Jit. Check all volt¬ 
ages. If either the 12- or 46-vott rail is 
missing, switch the circuit off and dis¬ 
connect the logic board from the 
supply, Power up and check the sup¬ 
ply rails again. If the proper supply 
rail(s) is still missing, check the power 
supply board; If the supply rails are 
now correct, check for a short on the 
logic board. 

If there is no sidetone in one phone 
only check that the associated 220- 
ohm protection resistor (R2 or R3) In 
the loop circuit has not burnt out 
[opened). Do the cabling and tele¬ 
phone test okay? Check by swapping 
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Fig, 6. Here's the parts-placement diagram for the Intercom's power-supply board, 
This board and the logic hoard are connected together using 4-cottducior telephone 
cable, 


the phone lines on the back of the 
interface, if the same phone still has 
no sidetone, then the fault is either in 
the phone itself or in the cable. 

If neither phone rings, check that 
the 220-ohm ring protection resistor 
(R2Q) connected to T2 has not burnt 
out due to excessive current. Check 
the loop circuitry carefully before re¬ 
placing that resistor. Are the inter¬ 
rupted ring counter (U4) and transistor 
Q3 operating? Test them by ground¬ 
ing the collector of G3. Check that 
LED2 (the orange LED) is off when both 
phones are on-hook. If LED2 is on and 
the logic circuitry Is okay then one 
phone is faulty or there Is a cabling 
fault. Test that by removing the wires to 
the telephones from the interface 
one set at a time, 

If one phone does not ring, check 
the ring supply voltage from T2, Is the 
associated ring relay (K1 or K2) oper¬ 
ating? If phone 1 does not ring, check 
for a high on pin 11 of U2-c. If pin 11 is 
high, suspect Q1 and K1. If phone 2 
does not ring, check for high on pin 10 
of U2-d. if pin 10 is high, suspect Q2 
and K2. ■ 


Learn VCR ~! 
repair at home! j 

MAKE GOOD MONEY IN YOUR I 
OWN FULL-OR PART-TIME JOB Z 


Professional- 
level home study 
course. You will 
master easy-to- 
learn, high-profit 
repairs with’ 
out investing 
in high-tech 
instruments 
or a costly 
workshop. 

Want more 
independence 
and higher 
income? Send 
or call today! 

Free career kit: 

800-223-4542 



Name_ 

Address. 
City_ 


.State. 


_ Zip. 


The School of VCR Repair 

2245 Perimeter Park Drive 
Dept. VE341 Atlanta, Georgia 30341 
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THINK TANK 

(Continued from page 74} 


the unit off for repairs, l dug 
out an integrated amplifier/ 
receiver in the hopes that it 
had a preamplifier-output 
jack that would allow me to 
patch it into the main amp. 
It did not. It did however 
have a stereo-head phone 
jack that kicked out 30 volts 
AC at the middle mark on 
the volume dial. The prob¬ 
lem is that the main amp 
can only handle a max¬ 
imum input of 8 volts. 

My solution was the cir¬ 
cuit shown in Fig. 4, It allows 
the high-level headphone 
output to be used with the 
low level input of a power 
amplifier. The 10:1 step- 
down transformers ensure 
that the main amplifier's in¬ 
put-signal level is held low 
and stops DC from passing 
through ground. The 
matching low-ohm resistors 


(10-100 ohms) also prevent 
the primaries from shorting 
the output circuits in the 
integrated amp, 

All parts are available 
from Radio Shack and con¬ 
struction is simple enough 
so that the device can be 
built on perfboard and put 
in a small box outfitted with 
RCA jacks. Signal loss is 
negligible and there's little 
or no noise. It's not as flashy 
as a pre-amp but it will get 
you through some "dry 
times." 

—Robert McLean i, San Di¬ 
ego , CA 

I like the fact you main¬ 
tained a balanced load to 
the headphone jack by 
using matching resistors , I 
think a iot more people are 
going to fiddle with the 
circuit than you may be¬ 
lieve , 

TV-STEREO 

CONTROLLER 


I built this simple circuit 


Enter A World Of Excitement with a Subscription to 

Popular Electronics 

Get the latest electronic technology and information monthly! 



number below to 
a power-house of 


Now you can subscribe to the 
magazine that plugs you into 
the exciting world of elec¬ 
tronics. With every issue of 
Popular Electronics you II ftnd 
a wide variety of electronics 
projects you can build and 
enjoy. 


Popular Electronics brings 
you informative new product 
and literature listings, feature 
articles on test equipment and 
tools—all designed to keep 
you tuned in to the latest 
developments In electronics. 

So if you love to build fas¬ 
cinating electronics, just call toll 
subscribe to Popular Electronics . 
fun for the electronics enthusiast. 


lyr $18.95 2 yrs $36.95 

(Basic Subscription Rate—1 yr/$21.95; 2 yrs/$42.95) 
FOR FAST SERVICE CALL TODAY 
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Fig . 5. Need to tie the operation of two AC-powered devices 


together so when one goes on *’■ 
circuit. 

(see Fig. 5] so that when I 
had my stereo system 
turned on and turned on 
the TV by remote control, 
the circuit would automat¬ 
ically turn off the stereo. The 
stereo would also automat¬ 
ically come back on when 
the TV was turned off. 

The current flowing 
through the appliance 
plugged into SOI causes a 
voltage drop across Rl. That 
AC voltage is converted to 
DC by the bridge rectifier 
(formed by diodes D1-D4), 
filtered by C2, and then 
clamped to a 5-voit max¬ 
imum by voltage regulator 
111 When the current 
through Rl exceeds several- 
hundred milliamps, there Es 
sufficient voltage to open 
normally closed relay K1. 
When relay K1 opens, the 
power supplied to SOI is 
disrupted. Capacitor Cl in¬ 
creases the life of the relay 
contacts by reducing arc¬ 
ing when the relay opens. 
Switch SI can be dosed to 
disable the circuit and use 
the appliances in the nor- 
mal way. 

Resistor Rl should be 
chosen so that the current 
through it will not generate 
sufficient voltage to enable 
the relay when the appli¬ 
ance connected to SOI 
draws quiescent current (to 
power memory o remote- 
control receiver, etc), but 


does the other? Try this simple 


does generate sufficient 
voltage to turn on the relay 
when the appliance con¬ 
nected to SOI is on. Also 
insure that the maximum 
power rating of Rl is not 
exceeded when SOI draws 
maximum current. The cur¬ 
rent rating of K1 should be 
sufficient for the load 
plugged into S02, 

Of course, this circuit 
could be used for other 
applications, where It might 
be desirable to turn off ap¬ 
pliance "A" when 
appliance ”B' J is turned on, 

—Edward Suder Mes- 
quite f TX 

it should be mentioned 
that if you live in an area 
where fiuctuafions in the AC 
line voitage are significant 
(especially in hot weather), 
the circuit may not behave 
well. During heavy-demand 
times (like midday in the 
summer when air con¬ 
ditioners ore cranking% the 
fine voltage may sag 
enough to release Kt If you 
set the value of Rl during 
one of those heavy-de¬ 
mand times f the relay may 
latch when the line voltage 
floats back up later 

If you would like to con¬ 
tribute to these pages, be 
sure to write in to me at 
Think Tank , Popular Elec¬ 
tronics, 500-B Bi-County 
Blvd., Farmingdale, NY 
11735. ■ 






































555 ASTABLE CIRCUITS 

(Continued from page 56) 


the circuit is that its duty cycle is fully 
variable from 1% to 99% via R3, In the 
circuit, Cl alternately charges via R1, 
D1, and the upper half of R3, and dis¬ 
charges via D2, R2, and the lower half 
of R3 With the component values 
shown, the circuit operates at about 
1.2 kHz. 

Astable Gating. A 555-based os¬ 
cillator can be gated on and off, via 
either a switch or an electronic signal, 
in several different ways. One way is 
by using the reset (pin 4) terminal as 
shown in Fig, 4, To enable a 555, its 
resetpin (pin 4) must be biased above 
0.7 volts, but is disabled (with its output 
iow) if pin 4 is pulled below 0,7 volts by 
a current greater than 0.1 mA (i.e., by 
grounding pin 4 via a path with a resis¬ 
tance of 7k or less). Thus, the circuit in 
Fig, 4 is normally gated off by R3 but 
can be turned on by closing SI. 

As mentioned, such an oscillator 
can also be gated by a circuit at¬ 
tached to pin 4 instead of the simple 
pushbutton, For ©(ample, in Fig, 5Q1 is 


normally biased on via R1 and thus 
acts like a closed switch that (via R2) 
pulls the C1/R4 junction low and 
keeps the astable from operating; but 
when Si is closed, Q1 is turned off and 
the astable operates in the normal 
way. Note that the output terminal is 
high when the astable is off, 

FM and PPM. All the 555 astable 
circuits shown so far can be subjected 
to frequency modulation (FM) or to 
pulse-position modulation (PPM) by 
simply feeding a modulating signal to 
pin 5, which is connected to the IC's 
internal voltage-divider network. The 
modulating signal may be any AC or 
DC signal. The voltage at pin 5 influ¬ 
ences the oscillator's high time but not 
the low part of each cycle, and thus 
provides both PPM and FM actions, 
These types of modulation are useful 
in special waveform-generator ap¬ 
plications, as in various electronic si¬ 
ren and alarm-cail generator circuits. 

555 Sirens and Alarms. One very 
popular application of the 555 chip is 
as a speaker-driving siren or alarm- 
call generator, Figure 6 shows two cir¬ 
cuits that generate pulsed-tone or 


D2 +12 TO + 15V 



Fig. 6. The pulsed-tone alarm-call generator in A is much more intrusive than a 
continuous-tone unit. The sound of the warble tone alarm-call generator in B is even 
more noticeable as it simulates a British police-car siren. 


warble-tone sounds, each using a 
pair of 555's, Both circuits have a 
power-boosting output stage (Q1) 
that provides several watts to the ex¬ 
ternal speaker; clamping diodes are 
used to limit the speaker's inductive 
kickback to a safe level. To preventthe 
output signal from feeding back into 
the 555's via the supply line, the supply 
lines are filtered by a capacitor and 
an isolating diode (C5 and D2 in Fig, 
6A). 

The circuit acts as a pulsed-tone 
alarm-call generator. Integrated cir¬ 
cuit U1 acts as an 800-Hz tone gener¬ 
ator, and is gated on and off once per 
second by U2 via D1, 

The Fig. 6B circuit acts as a warbling 
alarm-call generator that simulates 
the "dee-dah-dee-dah" sound of an 
oid-styie British police siren. In the cir¬ 
cuit, U1 is again wired as a tone gener¬ 
ator and U2 as a 1 -Hz astable 
multivibrator, but in this case U2's out¬ 
put is used to frequency-modulate U1 
via R5,the action being such that UTs 
frequency alternates between 440 
and 550 Hz at a 1-Hz rate, ■ 
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WATER ALERT 

(Continued from page 54) 



Everything fits inside a small project 
case, and a suction cup is attached to 
the bottom to secure if to the tub. We 
included both transistors in the 
prototype, and tested the unit to 
determine the input that worked with the 
water in our area . 



To give us a little bit of extra room for 
the battery , we removed the two metal 
connectors from the battery clip , and 
soldered leads directly to them . 

have the unit turn on a sump pump 
when water reaches a certain level. 

Operation. The way we've got the 
prototype set up, the water probe can 
be stuck to the side of a tub at the 
level that you want the water filled to, 
When the unit is turned on, the instant 
that water completes the path be¬ 
tween the two probe ends, the buzzer 
will turn on and stay on until the power 
is turned off, even if the probe is re- 
moved from the water, As mentioned 
before, you can leave R6 out of the 
circuit, or put a switch in series with it, 
so that the buzzer turns on when water 
touches the probe, and shuts off when 
92 it is removed, ■ 


ELEC. TECH DAY 

(Continued from page 65} 


• Industrial—Subjects include trans¬ 
ducers, switches, power factor dif¬ 
ferential amplifiers, dosed-foop feed¬ 
back, basic logic circuits and func¬ 
tions, elements of numeric control, 
thyratrons, and SCR controls, 

• Communications—This test covers 
two-way radio transceiver theory and 
servicing, receivers, transmitters, basic 
communications theory, deviation 
sensitivity, quieting, and troubleshoot¬ 
ing. 

• Computer—This test covers opera¬ 
tion of computer systems with basic 
emphasis on hardware. Subjects cov¬ 
ered include basic arithmetic and 
logic operations, computer organiza¬ 
tion, input and output equipment, 
and memory and storage. Some 
knowledge of software and program¬ 
ming is required, and the ability to 
explain troubleshooting procedure is 
also required, 

• Audio—Products covered in this 
option include turntables, tape decks, 
compact discs, and radios. The exam 
consists of both digital and analog 
sections, amplifiers and sound quality, 
system set-up, speaker installation, 
and troubleshooting audio systems. 

• Medical—The priorities of this op¬ 
tion are electrical safety and ac¬ 
curacy of calibration for elec¬ 
tromedical instruments, The techni¬ 
cian must be familiar with the basic 
vocabulary of medical instrumenta¬ 
tion, telemetry, measurements, and 
differential and operational amplifier 
applications. 

• Radar—A general knowledge of 
both pulsed and continuous-wave 
radar is necessary to take this Jour¬ 
neyman option. The test covers trans¬ 
mitters and receivers; CRT display 
systems and their power suppl ies; and 
antennas, transmission lines, and their 
characteristics. 

• Video—The rapidly growing field of 
video is covered by this exam. The 
technician needs to know NTSC stan¬ 
dards, video basics, test signals, and 
the operation of both the electronic 
and mechanical systems in VCR's, Also 
covered are 8mm video, camcor¬ 
ders, cameras and monitors, and the 
microprocessors used in video prod¬ 
ucts. 

in addition, there is the new Cer¬ 


tified Appliance Technician [CAT) 
exam, which is independent of the 
GET Associate or Journeyman certifi¬ 
cate. The experience requirement Is 
the same four years as for o Jour- 
neyman GET options, and the suc¬ 
cessful CAT receives a permanent 
wail certificate, CATs are eligible to 
join ISCET The exam consists of 100 
multiple-choice questions covering 
electrical circuits and components, 
refrigerator systems, laundry equip¬ 
ment, cooking equipment, and dish¬ 
washers and trash compactors. 

Fees and Difficulty. The fee for the 

CET exam is $25,00, which includes 
both the Associate exam and any one 
Journeyman option if taken in one sit¬ 
ting. If the Journeyman option is taken 
separately from the Associate exam, 
each test is $25.00. Each additional 
Journeyman option is $25.00. If you 
fail any portion, the first re-take is free, 
after a 60-day waiting period. The fee 
for any additional re-take is $12,50. 
Don't underestimate the difficulty of 
the CET exam. Every year only 30 per¬ 
cent of those who take a CET test 
pass-iti It Is not an easy test! 

The best way to prepare for this 
exam is to study diligently. Tab Books 
publishes The CET Study Guide by Sam 
Wilson, which will help you prepare for 
some tests. ISCET also has additional 
study guides available for a nominal 
fee. 

If after reading this article you're in¬ 
terested in taking the CET exam and 
joining the growing ranks of Certified 
Electronics Technicians, contact any 
one of ISCETs volunteer test admin¬ 
istrators listed in this article for details. 
The exams are scheduled to be given 
during the week of April 4 through 10, 
1993. For any additional information 
or an order form listing all materials, 
contact ISCET directly at 2708 West 
Berry SI, Fort Worth, IX 76109; Tel. 
1-817-921-9101, 

Why not join the professionals. Take 
the CET challenge—it's worth the 
effort! ■ 














MON-SERIOUS CIRCUIT 

(Continued from page 48) 


tact and make sure that no solder is 
blocking the small hole in it. 

Apply a liberal coating of epoxy to 
the inside of the shell and install it on 
the base. The uncut lead from the di¬ 
ode goes through the hole in the end 
contact and the short length of hook¬ 
up wire through the small notch in the 
shell, Clamp the assembly together 
and allow the epoxy to set with the 
bulb In a base-up position. 

When the adhesive has cured, sol- 


If you are using a different type of 
switch or you cannot locate any di¬ 
odes small enough to fit you can 
probably find some space for the di¬ 
ode somewhere else in the switch 
housing, A motor tool with a small burr 
bit can be used to rout out space at 
the end of the housing opposite the 
contacts. Small wires can be used to 
connect the diode to the contacts. 

Reassemble the switches, making 
sure that the slot In the mounting 
bushing is on the side opposite the 
contacts. This assures that the on-off 
nameplates will read correctly. 

Mount the components in the box 


The components of the circuit can be dearly seen through the transparent enclosure . 
Note the clear-plastic strip holding the socket shells in place beneath the box's cover 


derthe diode lead to the end contact 
and cut it off flush. With your goggles 
an, clip off the other lead so that 
about Vi6 of an inch is exposed, bend 
it over, and solder it to the shell. Re¬ 
peat the operation with the other 
lamp, but this time the cathode end of 
the diode should be left Jong for con¬ 
nection to the end contact. 

Open up the toggle switches and, 
by pushing them out from the back, 
remove the contacts. If you use the 
same switches the author did, drill o 
smali hole in the left-hand contact for 
one lead of the diode, and tin the 
area of the right-hand contact where 
the other lead will go, Reassemble the 
contacts into the switch housing and, 
with rts leads cut short, solder the di¬ 
ode to the contacts. In one switch, the 
cathode should face to the left, in the 
other, to the right. 


and make the connections as shown 
back In Fig. 2. Be careful to wire the 
unit properly with respect to the di¬ 
odes. If, for example, you were to wire 
from the shell of one socket to the 
shell of the other socket, the DC would 
be routed through the diode in the 
wrong direction, resulting In its de¬ 
struction when both switches were 
dosed. Install the lamps and paint the 
switch handles to correspond to the 
colors of the bulbs. 

Using the Unit. The best woy to pres¬ 
ent the Non-Serious Circuit to a friend 
is to pretend to be confused. Explain 
that you'd like his help—it seems that 
ydu wired up this circuit and it is oper¬ 
ating in a very strange manner, You 
can probably build the unit in one 
evening with parts already on hand, 
so f hope you'll give it a try ■ 


PHOTOVOLTAIC CELLS 

(Continued from page 62) 

the following equation: 

A v “ R3/R1 

if R1 - R2 and R3 = R4. The output volt¬ 
age from the operational diff-amp is: 

V D = (V2-V1JR3/R1 

The output of the differential ampli¬ 
fier is connected to the input of the 
circuit of Fig, 13. Note in Fig. 14B that 
the two cells are connected with the 
same polarity but that the inputs of 
the differential amplifier have op¬ 
posite polarities. When the two cells 
are equally illuminated, then the two 
voltages [VI and V2) are equal, so by 
the last equation the output voltage is 
zero. Thus, the motor will not turn in 
either direction. But when the il¬ 
lumination is unequal, VI and V2 are 
unequal, anq the output voltage is 
proportional to the difference be¬ 
tween VI and V2. 

A crude four-quadrant light sensor 
is shown in Fig. 15. This sensor will de¬ 
tect a lighfs orientation along two 
axis. IVe seen similar circuits used in 
toy cars and robots that will follow a 
light source. This sensor is used with 
two circuits like the one in Fig. 14B; one 
for the up/down motor and one for 
the left/right motor. 

Photovoltaic sensors are readily 
available from sources such as Radio 
Shack, Edmund Scientific Co. [C918 
Edscorp Building, Barrington, N.J. f 
08007; Tel. 609-547-8880) and Digi- 
Key (PQ Box 677, Thief River Falls, MN r 
56701; Tel. 800-344-4539), They are 
easy to use, and a lot of fun to experi¬ 
ment with, ■ 



"It's a flight simulator , . . or in my cose, a 


crash simulator'' 
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* COMPUTERS * 

* VIDEO * 

* STEREO * 

* TECHNOLOGY * 

* SERVICE * 

Electronics 

NOW 

Each month t Electronics Now presents articles on 
new technology, electronics construction, video r au¬ 
dio, computers , and more. its a magazine for the 
electronics professional who truly enjoys electronics 
and for whom electronics is more than just a job. It wili 
be sought out in your library for reading . . .reference 
. . . research. 

1 year $19.97, 2 years $38.97 


ANTIQUE RADIO 

(Continued from page 67) 

horrible thought that the 
broadcast-band antenna 
coil might have burned out, 

That could easily have 
happened if the radio had 
been left connected to the 
antenna with the band- 
switch set to the broadcast 
position, during a thun¬ 
derstorm. A static discharge 
from a nearby lightning 
strike could then have 
wasted the broadcast an¬ 
tenna coil. 

I quickly connected an 
ohmmeter across the Sky 
Buddy's antenna terminals 
with the bandswitch set to 
band 1 [broadcast). And I 
was relieved to see that the 
coil was not open, but 
showing a resistance of 
about 30 ohms. That is 
about 10 times the resis¬ 
tance of the shortwave 
coils for bands 3 and 4, 
which check out at just a 
few ohms. Though the 
broadcast coil's resistance 
seems a bit excessive, a 
higher reading is to be ex¬ 
pected because the 
broadcast coii would have 
many more turns than the 
shortwave coils. Band 2 
doesn't have a separate 
antenna coil but uses the 
band 1 coil, 

SOME HALLICRAFTERS 
MAIL 

Since I have a little extra 
room in the column this 
month, I thought l H d run 
some letters from readers 
who recently wrote about 
their Hallicrafters sets. For 
instance, Edward Vonduyne 
[Potomac, MD) is also work¬ 
ing an a Sky Buddy 
restoration. He sent me 
photocopies of some of the 
pages from the original in¬ 
struction manual, and l H m 
running a picture of the 
quaint-looking caver. 

Ed answered some of the 
questions t posed about the 


set during earlier install¬ 
ments of this restoration 
series, For instance, he re¬ 
ports that the main tuning/ 
bandspread subchassis on 
his model has a plated 
finish with no trace of paint. 
I'm glad to hear that be¬ 
cause 1 exposed a plated 
surface after cleaning up 
mine, But I wasn't sure if I 
had removed an original 
finish along with the dirt, 

Fred A, Kumpf (Dallas, TX) 
is also restoring a Sky Buddy 
and MR. Stephens (White- 
fish, MT) still enjoys listening 
to the one he purchased in 
1939. 

Rick Czek (207-B McClure 
Dr, Gulf Breeze, FL 32561) 
needs a bandswitch for a 
Hallicrafters S-38 he is re¬ 
storing (unfortunately he 
didn't mention which letter 
model], If anyone has a 
junker set from which that 
part might be salvaged, 
get in touch! 

Rick was also baffled by 
the earphone connections 
behind the set, never hav¬ 
ing seen pin jacks before. 
Rick, next time you're at a 
hamfest or other electronic 
flea market, check the old 
earphones. You'll find that 
instead of a single plug, 
many have a pair of leads 
fitted with metal pins, That's 
the type of connection you 
need for your set, 

Finally Joel J. Robinson 
(Av, Pedro Adams Filha 
4453, 93320-005 Novo 
Hamburgo RS-BRASIL) sent 
along some shots of a Hah 
liarafters S-4QA he's working 
on. He has a schematic for 
an S-40, but would like to 
acquire the S-40A version. 

As a matter of fact, the 
back of his set bears a 
paper tag further identify¬ 
ing it as an S-40AU. Can 
anyone help Joei? 

i d like to hear from you, 
too. Please write me c/o 
Antique Radio , Popular 
Electronics 500-B Bi-County 
Blvd., Farmlngdale, NY 
11735. ■ 
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ELECTRONICS MARKET PUCE 


FOR SALE 


LASER & special effects products. Lasers from 
$9.95. We specialize in laser and special eHeels 
products from lab use to commercial shows. Free 
catalog: DESIGN IMAGES, Box 292125, 
Lewisville. TX 75029. (214) 221 9711. 


SECRET cable descramblers! Build your own 
descrambler for (ess than $12.00 in seven easy 
steps. Radio Shack parts list and free descram- 
bling methods, that cost nothing to try, included. 
Send $10.00 to: HARRY WHITE, PO Box 1790, 
Baytown. TX 77522. 


CLASSIFIED A0 ORDER FORM 

Tq run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmi'ngdale, N Y, 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear For 
special headings, there is a surcharge of $11.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Ed ucat I on/lnst ruction ( ) Wanted ( (Satellite Television 


Special Category: $11.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS, 

(No refunds or credits for typesetting errors can be made unless you dearly print or type your 
copy.) Rates indicated are for standard slyle classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 (S23.25) 

16 (S24.80) 

17 ($26.35) 

18 ($27,90) 

19 (S29.45) 

20 ($31.00) 

21 ($32.55) 

22 ($34.10) 

23 ($35.65) 

24 ($37.20) 

25 ($33.75) 

26 ($40 30) 

27 ($41.85) 

28 (843,40) 

29 ($44.95) 

30 (846.50) 

31 ($48.05) 

32 ($49.60) 

33 ($51.15) 

34 ($52.70) 

35 ($54,25) 


We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 


Card Number Expiration Date 

_ ! ____ 

PRINT NAME SIGNATURE 


SF VQU USE A BOX NUMBER YOU MUST INCLUDE VOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES, ADS SUBMITTED WITHOUT THIS INFORMATION WELL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
Si.55 per word prepaid (no charge for ZIP code).., MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues within one year; 10% discount for 12 issues within one year if prepaid not applicable on credit card 
orders. NON-COMMERCIAL RATE: (for individuals who want to buy or sell a persona! item) SI .25 per word, 
prepaid....no minimum, ONLY FIRST WORD AND NAME set in bold caps a! no extra charge. Additional bold 
lace (not available as all caps) 30c per word additional. Entire ad in boldface. Si .85 per word. TINT 
SCREEN BEHIND ENTIRE AD: Si.90 per word TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD 
FACE AD: S2-25 per word EXPANDED TYPE AO: S2.05 per word prepaid. Entire ad in boldface, S2.45 per 
word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD: $2 55 per word. TINT SCREEN BEHIND 
ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $2,95 per word DISPLAY ADS: V x 2^'— 
S2Q5,00;2" x 2W — $410.00:3“ ■ 2W'— -$615,00. General Information: Frequency rales and prepayment 
discounts are available ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING RO. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy lo be in our hands on the 18th of the 
fourth month preceding the date of issue (),e.: Sept, issue copy must be received by May 18th). When 
normal closing date falls on Saturday, Sunday or Holiday, issue closes on preceding work day. Send 
for the classified brochure. Circle Number 49 on the Free Information Card. 


CABLE test chips, Jerrold, Tocom, S.A., 
Zenith, Puts cable boxes into full service 
mode! 329.95 to $59.95 .1 (800) 452-7090, (310) 
567-0Q81. 

HUGE 100 page communications catalog of 
shortwave, amateur and scanner equipment An¬ 
tennas, books, and accessories too. Send SI.00 
to: UNIVERSAL RADIO, 6830 Americana Pkwy. p 
Dept. PE, Reynoldsburg, OH 43068. 

300 EXPERIMENTERS CIRCUITS — Complete 
in 6 practical books using diodes, relays, FET's, 
LEDs, 1C 555's, and 1C CA3t30s for building 
blocks. Only $33.00 plus $5.50 for shipping. USA 
and Canada only. US funds. ETT, INC., PO Box 
240, Massapequa Park, NY 11762-0240. 


CABLE TV DESCRAMBLERS 

★ CONVERTERS * 


anrl ACCESSORIES 



PANASONIC, 
PIONEER, JERROLD, OAK, 
SCIENTIFIC ATLANTA 

AND MORE. LOWEST PRICES. 
FREE CATALOG. 




( 800 ) 234-1006 

CABLE READY COMPANY 


TOCOM-Jerrold Impulse-Scientific Atlanta 

converters, Iwo year warranties, also test mod¬ 
ules for your converters. Contact NATIONAL CA¬ 
BLE, (219) 935-4129 full details._ 

WANT to make your own cable TV "test chips'. 
Send a SASE to ES t 5765-F Burke Centre Park¬ 
way, Suite 317, Burke, VA 22015. 


CB RADIO OWNERS! 


We specialize in a wide variety of technical 
information, parts and services for CB radios. 
10-Meter and FM conversion kits, repair books, 
plans, high-performance accessories. Thousands 
of satisfied customers since 19761 Catalog $2. 


CBC INTERNATIONAL 

P.O, BOX 3150QPE, PHOENIX, AZ 85046 


CABLE descrambler liquidation. Major makes 
and models available, Industry pricing! (Example: 
Hamlin Combo's, S44 each.,. Minimum 10 orders). 
Call WEST COAST ELECTRONICS, 1 (800) 
623-9656. 


TEST-Aids for testing units in full survive mode. 
St a room VII, $40.00; Slarcom VL $30.00: Star- 
con! DPBB, $50,00; Pioneer, clears error codes 
E2 E3 E4 E5. $60 00; Pioneer cubes, will not alter 
internal serial number, $125.00: Tocom VIP 
5503/5507, S25.O0; 5A 8500, $25.00; 8550 
$30.00; 8580, $40.00; 8570.90. $50 00; 8600. 
$50 00; Zenith Ztac. $25 00; security tools and 
remotes. N.E. ENGINEERING, (617) 770-3830. 
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FREE CATALOG 


FAMOUS "FIRESTIK” BRAND CB ANTENNAS 
AND ACCESSORIES. QUALITY PRODUCTS 
FOR THE SERIOUS CB’er. SINCE 1962 


FIRESTIK ANTENNA COMPANY 
2614 EAST ADAMS 
PHOENIX, ARIZONA 85034 


PRINTED circuit boards — etched, drilled, tin 
plated. Single sided $1.25/sq. inch. Free shipping. 
CHELCO ELECTRONICS, 61 Water Street. May- 
vilie. NY 14757. 1 (800) 380'852L 


TELEPHONE LISTENING DEVICE 


Apdwfl leiRphnnc coninrijKnna in your ntlicii -dr 
nninc Cpdntcli fenl^ttn jny enriatlE flf inpo 
ricmdar .ir-ns youi l-eietihon-e lint. Starrs 
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$ 19.95 
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Super Powerful 
FM TRANSMITTER 
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LEARN what strategies cable TV companies use 
to find bootleggers. Send SI 2.50 to R.M.S., Box 
220685, Anchorage, AK 99522-Q635._ 

SILICON wafer clock! A processed silicon wafer 
with a battery powered quartz clock movement. 
Free brochure. TRIMATION. 3891 West 43rd $t.. 
Cleveland, QH 44109._ 

ELECTRONIC devices. Stereos, phones, etc. 
Send $3.00 for catalog. JONTRONfCS. 14639 
Fairfield. Detroit. Ml 43238. 


60 SOLDERLESS Breadboard Projects in two 

easy-to-read pocket books. Complete with circuit 
descriptions, schematics, parts layouts, compo¬ 
nent listings, etc. Both books (BP1Q7 & BP113) 
only S11.90- plus $3.50 for shipping. USA and Can¬ 
ada only. US funds. ETT, INC., PO Box 240, Mas- 
sapequa Park. NY 11762-0240. 

VHF-FM amplifier plans. 75-110 MHz, 15-25 watts. 
S16.00- PROGRESSIVE CONCEPTS, 1313 
North Grand Ave. #291. Walnut, CA 91789, 



Quality Microwave TV Antennas 


: WIRELESS CABLE - EFTS HMDS - Amateur TV 
| UIU3 High Gain 50db{+) * Tuneable 1.9 Id 2,7 Ghi, 

* 55-Ch5nne! Dish System $199,95 

* 36-Channel Dish System S 149.95 

* 20-Ch^nne! Dish System $194.95 

* Cplicnai CMimercae &d antoura (not ) A«ki 5SQ.K1 

* ftgi Antenras, Components, Custom Tunirtf fr*afliWe 

* Call dj witg..j5A5EJ for "FREE" Cafrcg 

PHILLIPS-TECH ELECT80HJCS 

Dish System pjj, Box 8533 . Scottsdale, AZ 85252 
LIFETIME (502) 947-7700 [53.QQ Credit gll phone QFdflfs) 

WARRANTY MjffsrCjrt *■ Wh * tefficM tqfm » CPO'i * Qwfittt Fiiosfl 


ACTIVE Filter Handbook: Easily design/buitd fil¬ 
ters for most applications, Send S10.95, EE-Z- 
SOFT, 9001 Swigert Loveland, OH 45140. 

BUILD your own robot! Complete plans $12,00,. 
details $1.00. KEY PUBLICATIONS, Box 971, 
Elfers, FL 34680. 


BUSINESS OPPORTUNITIES 


YOUR own radio station! Licensed unlicensed, 
AM. FM. TV. cable. Information $1 00 BROAD¬ 
CASTING, Box 130-H4, Paradise, CA 95967 


PLANS & KITS 


HOBBY/broadcastlng/ham/CBrsurveillance 

transmitters, amplifiers, cable TV. science, bugs, 
other great projects! Cataloq SI 00 PAN AXIS, Box 
130-H4. Paradise. CA 95967._ 

FASCINATING Electronic Devices! Voice Dis¬ 
guised Vocal Truth Indicator! Lasers! Transmit¬ 
ters! Detectors! Free energy! High Voltage! More! 
Kits. : Assembled! Catalog $4,00 (refundable) 
QUANTUM RESEARCH. 17919-77 Avenue. Ed¬ 
monton. Alberta T5T 2S1. 


MAKE $75,000,00 to S250,000,00 yearly or 
more fixing IBM color monitors. No invest¬ 
ment, start doing it from your home (a tele¬ 
phone required). Information, USA, Canada 
S2.00 cash for brochure, other countries 
$10.00 US funds. RANDALL DISPLAY. Box 
2168-H, Van Nuys. CA 91404. USA, Fax (818) 
990-7803. 


HOME assembly work available! Guaranteed 
easy money! Free details! HOMEWORK-R Box 
520. Danville, NH 03819. 


Great kit project for Elec¬ 
tronic buffs. Silent Sam re¬ 
minds you when you forget, 
SSTSR (turn signal re* 
miedEr) beeps 3 seconds 
after 15 seccntfs and repeals until cancelled. Unobtrusive, 
resets when braking. Easy installation. Paris, case. PCS. 
schematic, instructions $15: 2/S25: 3/530 PPD. Also, pre¬ 
wired umis SZO; 2/535; 3/S45 PPD VISA-'MC. 
1-El00-338-5505, Send SASE for more information. 

Silent Sam, 1627 Basil Or., Columbus, DH 45227. 



DESCRAMBLER kits. Complete cable kit 544 95. 
Complete satellite kit $49.95. Add S5.GQ shipping. 
Free brochure. No New York sales. SUMMIT PE 
Box 489, Bronx, NY 10465. 

SURVEILLANCE transmitter kits tune from 65 
to 305 MHz. Mains powered duplex, telephone, 
room, combination telephone/room. Catalog with 
Popular Communications, Popular Elec¬ 
tronics and Radio-Electronics book reviews ot 
“Electronic Eavesdropping Equipment De¬ 
sign," $2.00. SHEFFIELD ELECTRONICS, PO 
Box 3777S5-A, Chicago. IL 60637-7765. 

LASER Speed Gun Jammer. Complete sche¬ 
matics, parts list and sources, 59.95 MCS RE¬ 
SEARCH, 608 West Oak. Lafayette, CO 80026. 

RD5106 analog delay chips — as used in RE‘s 
vocal stripper and effect mixer S7.50ea, + 51,00 
S&H. Data sheet included. Send to TL CON¬ 
CEPTS, 14773 Lindsey, Ml. Orab, OH 45154. 1 
(600) 697-1210. 


ANTIQUE RADIO CLASSIFIED 
Free Sample! 

Antique Radio's 
Largest Circulation Monthly. 

Articles, Ads 8 Classifieds. 

6-Month Trial: $15. 1-Yr: $27($40-lst Class). 
A.R,C,„ P.O. Box 802-L8, Carlisle, MA 01741 



FEDERAL loans tor small businesses now ava i I - 
able. 1 (800) 777-6342 for free details._ 

EASY work! Excellent pay! Assemble products at 
home. Call toll free 1 (8QQ) 467-5566 ext. 5730. 

IF you own, rent or can borrow a computer, you 
can make money with it. Send SASE for info: 
DEWORKS, PO 96-C, Mill town, MT 59651. 

NEED money? Guaranteed employment! Assem¬ 
ble simple products at home. Easy work! Excel¬ 
lent income! 1 (600) 377-6000. ex7930. 


SATELLITE TV 


FREE Catalog — Lowest prices world wide. SKY- 
VISION, 1046 Frontier, Fergus Falls, MN 56537,1 
(800) 334-6455. (See full page ad the Market 
Center), 

SUPER low satellite prices. Free U.S. and Inter¬ 
national catalog. SATMAN, (309) 692-4140 (Inti). 
1 (800) 472-8626 in U.S. 


WANTED 


PHOTECT and market your new product 
Ideas! Call THE IDEA EXCHANGE — Fast, pro¬ 
fessional, confidential: 1 (800) 272-6675. 

PRODUCTS/ideas wanted. Unique consumer 
products wanted for new mail ordor catalog. Cre¬ 
ative marketing group is looking tor new proprie¬ 
tary products, ideas and concepts forsale through 
direct marketing. Assistance available at any level 
from prototype’through manufacturing. Absolute 
confidentiality assured. Send preliminary informa¬ 
tion to Glenn Curtiss c/o G&D COMMUNICA¬ 
TIONS CORP., 1853 E. Maple Rd., Troy, Ml 
48043. 


RECEIVING TUBES 

OVER 3000 TYPES IN STOCK! 

Also hard-to-flnd transformers, capaci¬ 
tors and parts for tube equipment. 
Send $2.00 for our 32 page catalog. 

ANTIQUE ELECTRONIC SUPPLY 

6221 S. Maple Ave,*Tempe, AZ 35283-602-820-5411 



EDUCATION/INSTRUCTION 


LEARN assembly language for IBM PC and 
compatibles. Disk $5.00. Book $18.00. ZIPFAST, 
Box 12236, Lexington. KY 40561-2238._ 

VCR repair. Save money — make biq profits! 
Learn how from How to Keep Your V&R Alive. 
"This detailed, step-by-step manual enables any¬ 
one with no previous knowledge or experience lo 
(lx most VCR problems easily, quickly, and inex¬ 
pensively with a few simple tools." — Sma// Press 
Review. Highly recommended by Electronic Ser¬ 
vicing end Technology, Modern Electronics, Popu¬ 
lar Electronics, Popular Communications, Vid¬ 
eomaker, Video, Nuts and Volts, and many other 
electronics and video magazines Far belter lhan 
Viejo at 17 the cost, 1 ' 403 page book, with 704 
riluslrations. plus professional head-cleaning tool. 
Obtain from B. Daltons or send $24.95 io 
WORTHINGTON PUBLISHING, 6907-202H 
Halifax River Drive. Tampa. FL 33617. Publisher 
pays S&H, Money-back salisfaction guaran tee! 

ELECTRONIC engineering. 8 volumes com¬ 
plete. $109.95, No prior knowledge required. Free 
brochure, BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 


ELECTRICITY/Electronics training series 
used by U.S. military. 24 volumes, other courses 
available. Free info: FEDERAL TECHNICAL 
PUBLISHERS, Box 1141 PE, Glen Lake, MN 
55345. 


ENROLL NOW - GET 
UP TO 50% OFF! 

| YOU TRAIN AT HOME [j 

If 

I'. /i • i " 

Master the skills you 
need with NEI. Personal 1 
service* Low tuition* ■ 

Q Bookkeeping ■ 

□ C Programming n 

□ (jBasic Programming * 

□ PC Servicing . 

L !Fo)®A$?g [ 

>- 552-0782 | 

. .. a,,- k 

1 cS^LLI 

■ 1 - 80 < 

1 NiHIll 1 

H Addi'tsa. e ;. 

1 City/Stutc/Kip 

.LICH i 71 

I Wny 

1 

O20-(H93 m 

dorn place, Washington, DG 20008 | 
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TTL-CMOS BONANZA 


The Biggest Budget Buy an Experimenter, 
Circuit Designer, or Engineer would want! 


ELECTRONICS TECHNOLOGY TODAY INC. 

P.O, Box 240, Massapequa Park, NY 11762-0240 

□ Paying by Check Please charge my □ Visa □ MasterCard 

Card No,___ Expiration Date _ 

Signature 

Name_ _ ___*_ 

Address ____ 

City___ Slate___Zip_ 

US and Canada orders only. Sorry, no Foreign orders. 


Each Book is $9.95 

□ TTL Packet Guide 7400-74200, 

Volume 1 

□ TTL Pocket Guide 74201-74640, 
Volume 2 

□ TTL Pocket Guide 74641- 
7430&4Q, Volumes 

□ CMOS Pocket Guide Standard 
Components, Volume 1 

□ CMOS Pocket Guide Special 
Components, Volume 2 
i>Check Oft the Books You Want 


5 compact pocket guides provide a comprehensive listing of all commonly used TTL 
and CMOS integrated circuits. All current families including: Standard, Low Power, 
Schottky, Low Power Schottky, Advanced Schottky, Advanced Low Power 
Schottky, High Speed and Fast Schottky, and all the commonly used CMOS 
devices. 


They're easy to use! Each page describes one component only and is divided 
into eight parts, which offer the following: 1—The device's schematic diagram. 2— 
Logic description. 3—Data on the chip's operational characteristics such as signal 
levels, etc. A —Major applications, 5—Summary of essential data, 6—Table of TTL 
families in which the component is available, 7—Device common name. 6—Type 
reference number highlighted at the bottom of page for rapid and easy reference, 

ORDER THE COMPLETE SET TODAY! 


Under $10.00 
$10.00 to S20.00 
$20.01 to S30.0O 
$30.01 to 540,00 
$40.01 to 550.01 
Over 550 .GO 

□ Number oi books ordered 


Total prices of books 
Shipping (See Chart) 

Subtotal 

Sales Tax (NY Only) 

Tata I Amount 
ALL PAYMENTS MUST BE IN D.S. FUNDS, 


T.V. FILTERS 

RADON. 

TV. notch filters and bullet stopper, free brochure. 
MICROTHlnc,, Box63 6025, Margate, FL 33063. 

^ jUDJ f \j£_ y jclU c. . i 

THE HEALTH HAZARD 


INYDURHOME 
THAT HAS A 
SIMPLE SOLUTION. 

Call 1-800-SOS-RADON to 

Cable TV 

DESCRAMBLERS 

>The M«t Complete line of Desiratnblcfs 

> Friendly, professional serves \jfck A J 

> FREE Catalog jBg 

1SBD Icod^t^ 

■ ill 

get your Radon test information. 

v>epa m 

Coinci 

Co to tho Sou no j 

r 1 NU-.TEK ELECTRONICS 

jS 3250 Hatch RD 

\{ Cedar Pork TEXAS 7061 3 j 
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Popular Electronics, April 1993 


FUN WITH 
ELECTRONICS 


4 [ | T60-COIL DESIGN A 
CONSTRUCTION MANUAL 
SS.9S, How to make RF W. 
audio and power coils; chokes 
and tianjtofmere Prattjcatiy 
every possible type is dis¬ 
cussed. 


PCP113-THE PC MUSIC ► 

HANDBOOK .... $13,95. 

Learn the basics of com pul w 
music systems For the pro¬ 
fessional musician* filled am¬ 
ateur or Jusl ptem curious 

I * I. r■!& 4 □ BP297—LOLDSPEAK- 

£ EPS FOR MUSICIANS 

Iicim tho irumiclnn's potnl of 
v, r j vluwl All you need lo know, 

; and you should he able io de¬ 

sign your own after reading 

■fcMN 

□ BP277—HIGH POWER p 
AUDIO AMPLIFIER CON¬ 
STRUCTION ,,.,56.25. Here's 
background and practical de¬ 
sign InformalKmonhigh povwr 
audio amphhers capable pi 
300*400 walls r.ms Vou il 
Red MOSFET aito bipolar out¬ 
put tfsnsjsiors ininwjrling and 
non-inverting cacuils 







MAIL TO Electronic Technology Today Inc. 

PO 8o*240 

Massapequa Park, NY 11762-0240 


4 BP302—A CONCISE 

USER S GUIDE TO LOTUS 
1*2-3 RELEASE 3.1,.,$6,25. 
II you are a PC user and warn 
tp upgrade lo Lcwus 1-2*3 re¬ 
lease 3.1. tht s book can roach 
you how ip do thal in- the shon - 
est and most el led live way. 


I 1 BP29&-A CONCISE IN- p 
TRODUCTIDN TO THE MAC- 
IN TOSH SYSTEM AND 
FINDER m , 55.25* Thlfi Intro¬ 
duction for tho-rju now lo Hie 
Mac. IhlS bock also servos ns 
a quick refresher for experi¬ 
enced owners the l have riot 
used ihe machine in gome 
Lima. 


SHIPPING CHANGES IN USA AND CANADA 

S0.D1 10 $5.00 $1,50 $30*01 10 $40,00 S5.50 

S5.01 to $10,00 $2 50 $40 01 to $50.00 $6.50 

$10 01 to $20.00 $3 50 $50,01 and above SB,00 

$20.01 to $30 00 $4 50 

SORRY, Ho orders accepted outside of USA and 
Canada 


Total price of merchandise $_ 

Shippi ng (see chart) S_ 

Subtotal S_ 

Sales Tax (NYS only) $_ 

Total Enclosed $_ 

Name__ 

Address__ 

City_.State __Zip 


ADVERTISING INDEX 

POPULAR ELECTRONICS magazine 
does no! assume any responsibility (or 
errors that may appear in the index be- 


low, 

Free Information No. Page 

9 AMC Sales ..85 


— Antique Electronic Supply.96 

— Antique Radio Classified . __% 

— CBC International.95 

— CIE.|| 

—■ Cable Ready Company 95 

— CLAGGK Video Offer.. CV4 

— Command Productions ..H5 

— Electronic lee h, Tod ay.C V 3 

Electronics Book Club ..13* 79 


— Firestik II .,,. 96 

— Grantham College..,29 

— High Text Publications* Inc* .. KL K7 

— ISCET . 89 

8 Jameco.CV2 

6 Mouser. 26 

— NR1 Schools.25, 97 

— Nu-Tek......97 

Phillips Tech. ., % 

— Popular Electronics .90 

5 Radio Shack. ..... 30 

— Silent Sam TSR Co,. . 96 

*— Silicon Chip. A 

7 The School Of VCR Repair ... 91 

— USI Corp. . ,95 

11 U.S. Cable.69 

10 Zentek Corp*.. ,69 


ADVERTISING SALES OFFICE 

Gernsback Publications, Inc. 

500 8 Bi-County Blvd* 
Farmingdale, NY 11735 
1 (5161 293-3000 

Larry Sleekier 

President 

Christina Estrada 

Assistant to the President 

For Advertising ONLY 

516-293-3000 

Fax 1 516-293-3115 

Larry Stockier 

publisher 

Arline Fishman 

advertising director 

Denise Mullen 

advertising assistant 

Kelly Twist 

credit manager 

Subscription 
Customer Service/ 

Order Entry 

1-800-827-0383 
7:30 AM - 8:30 PM EST 

ADVERTISING SALES OFFICES 
EAST/SOUTHEAST 

Stanley Levitan 

Eastern Sales Manager 
1 Overlook Ave. 

Great Neck. NY 11021 
G516-487-9357* 1-516-293-3000 
Fax 1-516-487-8402 

MID WEST/Texas/Arkansas/ 
Oklahoma, Colorado. Arizona 

Ralph Bergen 

Midwest Safes Manager 
One Northfield Plaza, Suite 300 
North field, 1L 60093-1214 
1-708-446-1444 
Fax 1-708-559-0562 

PACIFIC COAST/Mountain States 

Mike Brooks 

Pattis/3M 

1800 North Highland Avenue 
Suite 7t7 

Hollywood, CA 90028 
1-213-462-2700 
Fax 1-213-463-0544 

PE Market Center 

Nicki Van Suydam 

Pattis/3M 

1800 North Highland Avenue 
Suite 717 

Hollywood, CA 90028 
1-213-462-2700 
Fax 1-213-463-0544 
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Electronic Paperbacks at Special Prices 


BP325—A CONCISE USER'S 

GUIDE TO WINDOWS 3.1 _ 

$7.95. Come to grips wilh Windows 
31 in the shortest and most elleclivo 
way. Learn how to manipulate Win¬ 
dows screens and. DOS by Windows 
g'sphics interlace Master its word 
processor. Paintbrush and date base 
aongwith Notepad, Macro Recorder 
PtF Editor and Calculator 


A Ccwicliw 
Ubei't tuW# lo 
WlndDMis H 1 


Tj* 

J 5 I 



□ 0P246 — TEST 
EQUIPMENT CON¬ 
STRUCTION . 

$5 95. Qolails cpn- 
struction d simple, in¬ 
expensive. but ex¬ 
tremely useful test 
equipment. AF Gen. 
Test Bench AmpJ. Au¬ 
dio Mitlivottmotef Tran¬ 
sistor Tester and six 
more 


□ CMOS1—CMOS POCKET GUIDE 1_$16.95. 

Works like the TTL Guidos bml colors all commonly 
used CMOS standard devlcas. Six major seel ions. The 
lirsl shows the device schematic. Next Is q brief descrip¬ 
tion of the component and is lollowod by lull operating 
details. The fourth sod ion lists major applications, while 
the 5lh and 6th sections present essential data (or that 
device and a list of the relevant manufacturers. The final 
I wo sccifons are a valuable cross-reference. 



□ BP311—AN INTRODUCTION TO 
SCANNERS AND SCANNING.... 
$7.95. Radio scanners have opened 
a malm of excising radio listening. 
Understand radio wave propagation, 
lypos of transmissions, antennas, 
band assignments—the straight 
dope on what to hear and where lo 
hear it 1 Comes complete with index, 
glossary of important terminology. 


BP267—HOW TO 
USE OSCILLO¬ 
SCOPES AND 
OTHER TEST EQUIP¬ 
MENT .S6.95. Mas 

taring the oscilloscope 
is not realty too difficult. 
This book explains all 
the standard controls 
and functions. Other 
i equipment is also de¬ 
scribed. 


□ BP299—PRACTICAL 
ELECTRONIC FILTERS 

.$6.95, PrbSenls a doz¬ 
en filter-based practical 
projects with applications in 
and around Ihe home or in 
the constructor's workshop. 
Compete construction de¬ 
tails are included. 



BP2S7—A REFERENCE GUIDE 
TO PRACTICAL ELECTRONICS 
TERMS ..., $8,95, More than jusl a 
dictionary of practical electronics 
farms, the book goes a step furlhor in 
getting down to fundamentals A ref¬ 
erence volume that can be read casu¬ 
ally by a reader seeking knowledge 



: BP2S5 —MORE 
ADVANCED USES 
OF THE MULTI¬ 
METER _$5,95, 

Use these techniques 
to lest and analyze the 
performance of a vari¬ 
ety of components. 
Also see how to build 
add-ons to extend 
multi-meter ca* 
pabiiitios. 



□ BP256—INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 

DESIGN.$5,95, We 

explore (he variety of 
enclosure and speaker 
designs in use loday so 
the reader can under¬ 
stand Ehe principles in¬ 
volved. 




I I RP249—MORE AD¬ 
VANCED TEST EQUIP¬ 
MENT CONSTRUCTION 
.... 56.95, Eleven more 
test equipment con¬ 
struction projects. They in¬ 
clude o digital voltmeter, 
capaccaece meter, current 
tracer, etc. 



blall»l Audfc 
Wfrfoctl 



O 0P245—DIGITAL 
AUDIO PROJECTS 

.$5,95, Practical cir¬ 
cuits lo build and ex¬ 
periment with. In¬ 
cludes A'O converter, 
input amplifier, digital 
delay tme. compander, 
echo eltecl and more 


□ BP303—UNDERSTANDING 

PC SOFTWARE . $6 95. This 

book will help you understand (he 
basics of various types of business 
software m common use Types ol 
software covered include word pro¬ 
cessors. spelling checkers, graph¬ 
ics programs, desktop publishing, 
databases, spreadsheets and uni- 





□ BP247—MORE 

advanced midi 

PROJECTS ..... $5.95. 

Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro¬ 
grammer. channelizes 
and analyzer; 


BP251—COMPUTER 
HOBBYISTS HANDBOOK 

. , .$0.95. A wrapup of ev¬ 
erything the computer hob¬ 
byist needs to know in one 
easy to use volume. Pro¬ 
vides a range of useM ref¬ 
erence matenai in a single 
source 



□ BP2S7—INTRO TO 
AMATEUR RADIO 

.. . . S6.95, Amateur 
Radio is a unique and 
fascinating hobby This 
book gives lhe now- 
comer a comprehen¬ 
sive and easy 10 unper- 
stand guide to lhe 
subjeci, 



□ BP309—PREAMPLI¬ 
FIER AND FILTER CIR¬ 
CUITS ..... $5.95. Provides 
circuits and background 
Info for a range of pre¬ 
amplifiers, plus lone con¬ 
sols. inters, mixers and 
more AH are high-perfor¬ 
mance Circuits that can be 
built al a reasonable cost. 


T PCP115— ELECTRONIC PROJECTS 
FOR HOME SECURITY , , . , 510,00. 25 
projects ranging Irom a single-door pro¬ 
tection circus! lhat can be completed in an 
hour or two. lo a sophisticated multi-chan¬ 
nel security system. Each project is de¬ 
scribed In detail with circuit diagrams, 
explanations ol how it works, instructions 
tor building and testing, and how to adapt 
circuits to meet special requirements 



□ BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.$5.95. Includes a 

passive infra-red detector, a hbor-oplic loop alarm, computer-based alarms and an 
unusual form of ultrasonic Intruder delector. 

□ BP235—POWER SELECTOR GUIDE . . . . SI0.00 Conplolo guide to semicon¬ 
ductor power devices. More man tOOO power handling devices are included. They 
are tabulated in alpha-numeric sequence, by technical specs Includes cower 
diodes. Thynsioi®. Tnacs, Power Transistors and FETs 

D BP234—TRANSISTOR SELECTOR GUIDE.ftMt, Companion volume to 

BP235 Bock covers mote than U0O JEDEC, JIS. and brand-apetilic devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high-voltage devices, high-current devices, high power devices. 

□ BPI17—PR ACTIC A L ELE CT RONfC BUI L Dl NG BLOC K S- Book 1.*5.75. 

Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

□ BP195—INTRODUCTION TO SATELLITE TV..... *9.95. A definitive introduction lo 
the subject written for the professional engineer, electronics enthusiast. Or others 
who want to know more before (hey buy. S x 10 m. 


BP179—ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS ..... $7.50. Data and circuits lor 
interfacing the computer io the robot's 
motors and sensors. 


CHECK OFF 
THE BOOKS YOU WANT 


□ BP239—GETTING THE MOST FROM YOUR MULTIMETER.*5.95. Covers 

basics of analog and digital meters. Methods ol component testing includes 
transistors, thyristors, resistors, capacitors and cflher active and passive devices 

□ BP97—1C PROJECTS FOR BEGINNERS.*5.50. Povwr supplies, radio and 

audio circuits, oscillators, timers, switches, and more. If you can use a soldering Iron 
you can build these devices. 

D RADIO—100 RADIO HOOKUPS.*3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutnodyne, reflex & more, 

D BP42—SIMPLE LED CIRCUITS *5.50. A large selection of simple applications 

lor this simple electronic component. 

□ 8P122—AUDIO AMPLIFIER CONSTRUCTION . . , . S5,75, Const ruction details 
for preamps and power amplifiers up through a iQO-watl DC-coupled FET amplifier. 

D BP92—CRYSTAL SET CONSTRUCTION.$5,50. Everything you need lo know 

about building crystal radio receivers 

D BP255—INTERNATIONAL RADIO 

STATIONS GUIDE_$7.95. Provides 

the casual listened, amateur radio OXer 
and the professional radio monitor with an 
essential reference work designed lo 
guide him or her around the more than 
ever complex radio bands. 


ELECTRONIC TECHNOLOGY TODAY INC. 

PG. Box 240. Massapequa Part, NY 11762-0240 

Name___ _ _ 


Address _ 


City. 


-Stale, 


Zip. 


FE493 


SHIPPING CHARGES IN 
USA AND CANADA 

SO.OltoS5.00. SI SO 

$5.01 to SI0.G0.S2.50 

$10 01 to 20.00.S3 SO 

$20.01 to 30.00 . 54,50 

$30 01 to 40,00 ,..,$5,50 

$40.01 to 50.00 ... .$6.50 
£50,01 and above ... $8.00 


SORRY No orders accepted 
outside of USA & Canada 

Total price of merchandise S . 

Shipping (see chan at left) . S. 

Subtotal 5. 

Sales Tax [NY Stale only).S . 

Total Enclosed . S _ 


Number ol books ordered EH 


AH payments must be in U.S. funds 










































































Countersurveillance 


Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices—and 
how to defend against experienced 
information thieves—been placed 
in one VMS video. If you are a 
Fortune 500 CEO , an executive in 
any hi-tech industry or a novice 
seeking entry into an honorable , 
rewarding field of work in 
countersurveillance 7 you must 
view this video presentation again 
and again. 


Wcikt up! You may be die victim oi 
stolen words—-precious ideas that would 
have made you very wealthy! Yes* profes¬ 
sionals* even rank amateurs, may be lis¬ 
tening to your most private con¬ 
versations. 

Wake up! If you are not the victim* 
then you are surrounded by countless vic¬ 
tims who need your help if you know how 
to discover telephone taps, locate bugs* or 
“sweep" a room clean. 

There is a thriving professional service 
steeped in high-tech techniques that you 
can become a part of. Bur first, you must 
know and understand Countersun ei lance 
Technology* Your very first insight into 
this highly rewarding field is made possi¬ 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat¬ 
ellite, or cable* It presents an informative 
program prepared by professionals in the 
field who know their industry* its tech¬ 
niques, kinks and loopholes. Men who 
can tell you more in 43 minutes in a 
straightforward, exclusive ratk than was 
ever attempted before. 

Ft > i 1 i ng 1 n forma lion Th i eve s 

Discover the targets professional 
snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers* 
high-tech companies, any competitive 
industry, or even small businnesscs in the 
same community* The valuable informa¬ 
tion they filch may be marketing strat¬ 
egies, customer lists, product formulas* 
manufacturing techniques, even adver¬ 
tising plans. Information thieves eaves¬ 
drop on court decisions* bidding 
information, financial data. The list is 
unlimited in the mind of man—es¬ 
pecially if he is a thief! 

You know char the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow* They converted 



CALL 

NOW! 


1 - 516 - 293-3751 


HAVE YOUR 
VISA or MC CARD 
AVAILABLE 


what was to be an embassy and private 
residence into the most sophisticated re¬ 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 


Stolen Information 
The open taps from where the informa¬ 
tion pours out may be from FAXs* com¬ 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in¬ 
formation drain. Basic telephone use cou¬ 
pled with the users understanding that 
someone may be listening or recording 
viral data and information greatly reduces 
the opportunity for others ro purloin 
meaningful information* 

[ CLAGGK INC. PE * 

1 1*0* Box 4099 * Farmmgdale, NY 11735 

■ Hi-.)*.- rush my mpi oi flif: r<nniUTMini"i)l.iiifr IVOntfipio I 

t Ykk-n VHS t for 4 upi-lI COM n[ VS * 4 JS vadi fwhidl j 

r hid titles S-i A K> j* .md hand till]:) 1 

| Vi nfl 

I ■VfiKiunt ot fclynarnt S_ 

* sali'> tax iN.V.S. twilyj_ i 

I Tout rncliiH.il_ 

3 Bill mi □ VISA [j SlaMfrf jn) I 

] CanlXt*_______ j 

I Cspifir Dirtt- _ / _. i 

j StpnaftiFP___ l 

I \ Jinr___: 

I Aikfrw_ | 

[ u*j_Stile_ Ml' 

l Ml pjt iiii'iiB in l s.A fii] iik t .m.tdi.ms .utd vi.IH> per VHS i 
1 c-lsh'IIc. No faictjgi onk'rv 3 


The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio-frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug* where to look for a 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs, One was a phony 
bug to fool you into believing you found a 
bug and secured the telephone* The sec¬ 
ond bug placates the investigator when 
he finds die real thing! And the third bug 
is found only by die professional* who 
continued to search just in case* there were 
more bugs. 

The professional is not without his 
tools. Special equipment bis been de¬ 
signed so that the professional can sweep 
a room so that he can detect voice-acti¬ 
vated (VOX) and remote-activated bugs* 
Some of this equipment can be operated 
by novices, others require a trained coun¬ 
ters u rvc i 1 la nee j i rofess i o na I. 

The professionals viewed on your tele¬ 
vision screen reveal information on the 
latest technological advances like laser- 
beam snoopers chat are installed hun¬ 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional* but by 
a beginner whose only experience came 
from viewing the video rape in the pri¬ 
vacy of his home. After you review the 
video carefully and understand its con¬ 
tents, you have taken the first important 
s rep in eir he r acq u i r mg p rofess i o na 1 help 
with your surveillance problems* or you 
may very well consider a career as a coun¬ 
ts rs u rve 111a nee prof ess i on a L 

The Dollars You Save 

To obtain the information contained in 
the vi deo V H S c as set to * you wou I d a r re nd 
a professional seminar costing $350-750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend* Now* for only $49.95 (plus 
$4.00 F&ll) you can view Cowitersur- 
willance 'Techniques at home and take 
refresher views often. To obtain your 
copy* complete the coupon or call* 
















